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PREFATORY REMARKS

It was mentioned in Paragraph 6 of the Prefatory Remarks
Contained in the Report of the Comptroller and Auditor General
of India—Union Government (Commercial), 1981—Part. 11—
Bhilai Steel Plant, that the Reports on the working of other
units of the erstwhile Hindustan Steel Limited were under

finalisation.

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

(1)

(3)

(4)

(5)

®
Shri T. Rengachari, Chairman Audit Board and
Ex-officio Additional Deputy Comptroller —and
Auditor General (Commercial) upto 29th February
1980.
Shri P. P. Gangadharan, Chairman Audit Board and
Ex-officio Additional Deputy Comptroller and
Auditor General (Commercial) with effect from
1st March 1980.
Shri K. S. Murthy, Member Audit Board and Ex-
officio Director of Commercial Audit, Ranchi upto
13th March 1978 and as Member Audit Board and
Ex-officio Director of Commercial: Audit, Bangalore
from 9th March 1979.

Shri M. Prem Kumar, Member Audit Board and
Ex-officio Director of Commercial Audif, Bangalore
upto 23rd January 1979.

Shri A. Ghosh. Member Audit Board & Ex-officio
Director of Commercial Audit, Ranchi from 29th
March 1978 to 10th May 1981.

(6) Shri T. K. Krishna Das, Member Audit Board and

Ex-officio Director of Commercial Audit, Ranchi
with effect from 11th May 1081
(iii)



(iv)

(7) Shri B. R. Sule, Exccutive/Managing Director
Mahindra and Mahindra Limited, Bombay—Part-time
Member. -

(8) *Prof- N. S. Ramaswamy, Director Indian Institute
of Management, Bangalore—Part-time Member.

3. The Report was finalised by the Audit Board after tuk}ng
into account ;

(a) the result of discussions held with the representatives
of the Ministry of Steel & Mines and Steel Authority
of India Limited, at its meeting held on 19th and
20th February 1981 ; and

(b) the additional information furnished by the Ministry/
Steel Authority of India Limited in April/June 1981.

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

sprof. N. S. Ramaswamy did not attend any meeting.



. Introduction

The Hindustan Steel Limited (HSL) was registered on
_19th January 1954 as a Joint stock company for the construction
and management of the Rourkela Steel Plant with a capacity of
one million tonnes of steel ingots. In March 1973, Hindustan
Steel Limited became a subsidiary of Steel Authority of India
Limited (SAIL). 1t was decided, infer alia, at that time tor
constitute Rourkela Steel Plant, which was a part of Hindustan
Steel Limited as a separate company. Rourkela Ispat Limited
was accordingly incorporated as a subsidiary of Steel Authority
of India Limited to take over the functions of Rourkela Steel
Plant. ' However, transfer of assets and liabilities of Rourkela
Steel Plant did not ®ake place and the plant continued to function
as a part of Hindustan Steel Limited. Under the “Public Sector
Iron & Steel Companies (Restructuring) and Miscellancous
Provisions Act 19787, the Steel Authority of India Limited was
restructured from 1st May 1978. Hindustan Steel Limited stood
dissolved under this Aé¢t and Rourkela Steel Plant stands trans-
ferred to Steel Authority of India Limited as one of its constituent
units with eﬁectqfrom 1st May 1978.

The construction of the Steel Plant with a capacity of one
million tonne of steel ingots (0.715 million tonne of saleable
stecl) was completed in November 1962 at a cost of Rs. 220.10
Crores.

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

1
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input and output of the.Pipe Plant were not taken into account
in arriving at the output of 1.234 million tonnes of finished steel.
.Taking into account the fact that with an input of 84,000 tonnes
of hot rolled coils, 75,000 tonnes of pipes could be produced,
the output of saleable steel was subsequently arrived at by the
Maragement as 1.225 million tonnes.

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

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

(In lakh tonnes)

Product Quantity  Quantity Remarks
as per as
DPR intimated
in
October
1979
(i) Plates X 2,80 2.80
(¢i) HR Sheets, pld.tC\ and
coils . 2.00 1.58
(i) CR Sheets 'md strips . 2.60 b
(iy) HD tin plates . L 0.50 .. Hot Dip Tinning

lines not in ope-
ration since Sep-
tember 1976 (Re-
fer para 2.07.06).

(v) Electrolytic Tin Plates . 1.50 1.50
(vi) Galvanised sheets : 1.60 1.60
(vil) EBlectrical Steel Sheets . 0.50 0.35 Capacity re-assessed
by Consultants
(MECON) as 0.35
A lakh tonnes.
{viii) ERW Pipes g ! 0.75 0.75
@ix) S. W. Pipes b i 4 0.55

1225 12.25

<
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to the Board of Directors

The revised product-mix was put up
ho in their 67th meeting

of Steel Authority of India Limited W
held on 4-7-1980 observed as under :—

“The product-mix of saleable steel should be retained as
per Detailed Project Report and the output ot
other fabricated products like pipes may be shown
separately. The implications of such changes on the
incentive schemes may also be examined. The Board
also felt that the yield should not be changed, as had
been proposed in the case of clectrical sheets.”

In addition, a Special Steel Plate Plant with a capacity of
1539 tonnes of fully machined plates, equivalent to 120 sets,
was commissioned in 1969-70 at a cost of Rs. 6.41 crores. These
are manufactured from ingots obtained from the Alloy Steels
Plant, Durgapur. The capacity of Special Steel Plate Plant was
further increased to 180 sets/year in November 1974 at a cost

of Rs. 1.14 crores.

2. Production Performance

2.01 The actual production of steel ingots and salcable stezl
during 1970-71 te 1977-78 as compared with the rated capacity
of the Plant and budgeted production is indicated below :—

(In lakh tonnes)

Rated Budgeted Actual Percentage of
capacity  capacity production actual production

Torated To bud-

Year Particulars

capacity geted

production

(1) 2) 3) ) (5) (6) (@)

1970-71 Steel Ingots 18.00 15.00 10.38 57.7 69.2
Salcable

Steel 12.25 10.44 6184 55.8 66.5

1971-72 Steel Ingots 18.00 14.00 8.23 45.7 58.¢

Saleable
Steel 12,25 9.87 5:97 48.7 60.5
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M @) GO o)W TGO
1972-73 Steel Ingots 18.00 12.50 11.77 65.4 94.2

Saleable

Steel 12205 8.89 7.65 62.4 86.1
1973-74 Steel Ingots 18.00 13.00 10.81 60.0 83.2

Saleable -

Steel 12.25 8.75 7.36 60.1 84.1
1974-75 Steel Ingots 18.00 11.65 10.66 59.2 91.5

Saleable

Steel 12.25 8.35 8.12 66.3 97.2
1975-76 Steel Ingots 18.00 13.00 12.82 71.2 98.6

Saleable

Steel 12.25 9.00 10.41 84.9 115.7
1976-77 Steel Ingots 18.00 13.50 15.03 83.5 111.3

Saleable

Steel 12.25 10.50 11.74 95.8 111.8
1977-78 Steel Ingots 18.00 15.50 14.00 78.2 98.8

Saleable j

Steel 12.25 11.70 11.78 96.2 100.7

The performance of the plant i the one million tonne stage
had gradually improved from 70 per cent utilisation of capacity
(1962-63) to 106.3 per cent (1965-66) in the case of ingots
and from 58.9 per cent (1962-63) to 109.4 per cent (1965-66)
in the case of saleable stecl. After expansion to 1.8 million
tonnes, however, the production of ingots and saleable stecl was
low upto 1974-75. During 1975-76 to 1977-78 there was some
improvement ; capacity utilisation in respect of saleable steel in
1976-77 and 1977-78 being 95.8 per cent and 96.2 per cent
respectively.

The shortfall in production during 1970-71 to 1977-78 was
attributed by the Management mainly to labour prcblems, power
restrictions, inadequate supply of coal both in terms of quality
and quantity, disruption in the movement of essential raw mate-
rials due to work-stoppage by railway employees, roof collapse
of steel melting shop (July 1971), want of balancing facilities,
equipment troubles and technical breakdowns in coke ovens,
blast furnace, soaker stripper cranes, Plate Miil and Hot Strip
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ipment troubles, technical

Mill etc. Some of these factors like equ
llable through

breakdowns, etc. could be deemed to be contro
better maintenance and planning.

The Ministry stated (June 1981) that “in order to improve
the maintenance of plant and equipment and production, Manage-
ment have been taking various measures such as systematising
the capital/annual repairs and rebuilding f coke ovens, setting
up of separate capital repairs organisation and maintaining
Planning Department in addition to another organisation for
investigation of maiptenance problems and evaluation of
maintenance performance”.

The Plant Management analysed the loss of contribution
margin during 1)973—74 to 1977-78, as attributable to internal
and external causes : the extent of loss due to these causes
aggregated to 3,88,582 tonnes of saleable steel and 11,977 tonnes
of pig iron. valued at Rs. 28.09 crores. Details are given in

Annexure-I1.

2 02 Unit-wise performance Coke Oven Batteries

2.02.01 Three coke oven batteries with 70 ovens each were
built under the one million tonne stage of the plant and were
commissioned on different dates upto November 1962. A sub-
battery (40 ovens) of another coke oven battery with 80 ovens
was commissioned in December 1966 and the full battery was
commissioned in February 1969. The total cost of installation
of these batteries as on 31st March 1976 was Rs. 18.50 crores.

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

To facilitate the repair programme of the existing batteries
without affecting production. an additional half battery of 40 ovens
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was installed at a cost of Rs. 5.01 crores as on 31st March 1976
(including foreign exchange clement of Rs. 0.28 crore). This
was commissioned in September 1974.

The rated capacity, budgeted production and actual production
of coke during 1970-71 to 1977-78 are given in Annexure-TII.
It will be seen from data given therein that coke oven batteries
did not attain the rated as well as budgeted production of coke
in any of the years, except in 1972-73 in respect of budgeted
production.

2.02.02 Productivity and Efficiency Analysis of Coke Overns

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

(a) Coal charge per oven—15.55 tonnes.
(b) Coking time—16 hours.
(c¢) Input capacity—?23.80 lakh tonnes of coal per annum.

(d) Yicld of blast furnace and foundry grade coke-—62
per cent of the input of coal (14.76 lakh tonnes)
and yicld of other grades of coke 10.9 per cent of
input of coal (2.60 lakh tonnes). :

(e) Yield of gas—325 NM* per tonne of dry coal charge.

On the above basis, the availability of ovens comes 10
352 days in a year, thereby leaving 13 days for normal and
capital maintenance.

The vield of blast furnace grade coke ‘during 1970-71 to
1976-77 was more than the percentage envisaged in the project
report but was less than the norm fixed by the Norms Committee
in 1968. The yield of coke oven gas was less than the projected
norm as well as the norm fixed by the Norms Committee (1968)



]

7~

in all the years except 1976-77 when actual yield was equivalent
to the 1968 Norm. The data are given in the table below :—

Yield as " Norms fixed
Year envisaged in the by the Neorms
Preject Report Committee (1968) Actuals
Gas B.F Gas

B.F. Gas B.F.
Coke as  (NM3) Coke as

(NM3)  Cokeas  (NM3)
per tonne percentege per tonne percentage

per tonne

percentage
of coal of coal of coal of coal of coal of coal
input charge charge charge charge charge
M @ ®) “) ® © @
1970-71 62 325 66 275 64.47 261
1971-72 62 335 66 275 64.37 257
1972-73 62 325 66 275 64.35 262
1973-74 ®62 325 66 275 63.85 256
1974-75 62 895 66 275 63.69 253
1975-76 62 325 66 275 63.69 271
1976-77 62 325 66 275 63.00 275
1977-78 62 325 66 275 61.57 265

The reasons for low yield of blast furnace coke and coke oven

gas during 1970-71 to 1977-78 as compared with DPR /Norms
by the Management to be as

Committec’s norms were stated
follows :

(i) Non-availability of coal of specified blend.
oas through doors of batteries, installed

(ii) Leakage of g
under the onc million tonne stage, due to ageing.

ageing of ovens and also
ffered since 1964 because
d other abnormal

(iii) Low temperature duc to
due to thermal shocks su
of strained industrial relations an

situations.

ke oven gas on the consuming

The effect of low yicld of co
Fertilizer Plant, has been dealt

units of the Steel Plant, including
with in appropriate paragraphs hereinafter.



8

(2) The coal charge per oven during 1970-71 to 1977-78
was more than the projected norm. as indicated belew :— '

(Coal charge per oven in tonnes)

o TR e st AP PR K T B R TG e R R
Year As per Actual
Project
Report
1970-71 2 : : 3 . : G : 15.55 17.18
1971-72 : . : : i ; . 2 15.55 17.14
1972-73 ? . : i ; ¥ ; ! 15.55 17.17
1973-74 : L ; ¢ 2 " 2 . 15.55 16.90
1974-75 A : ’ . : : ; < 11583, 16.80
1975-76 4 : 2 : 4 & . ! 15.55 16.80
1976-77 ! : 5 : : i ) : 15.55 16.80
1977-78 5 3 4 A : L 3 15.55 16.80

Nore : Coal charge per oven has been determined on the basis of the
average capacity of ovens supplemented, for control purposes, by
actual weighment of about 10 to 15 per cent of coal charged

in each shift on a random sample basis; hoppers were also marked
to have a check on the quantity of coal charged.

the Management (December 1976) that
the charge rate of 15.55 tonnes Wwas envisaged with
bulk density of coal as 0.72 T/M® whereas ~ the actual
density of coal was around 0.78 T/M? during 1970-71
o5 7eh eyt M T soF 67 fnd 0T
T/M® in 1977-78.

It will be seen from the preceding paragraphs that there was
shortfall in overall production of blast furnace coke notwith-
standing the fact that the coal charge per oven and the percentage
of yield of blast furnace coke was more than that envisaged in
the Project Report. This was due to the following reasons :—

(a) Non-availability of ovens due to longer coking time,
running major and capital repairs and re-building
programmes.

(b) Shortfall in pushing the required number of ovens
due to higher coking time and non-availability of
right quality and quantity of coal (sub-paragraphs

7 to 9 refer).

It was stated by
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(3) The number of hours for which the coke ovens actually
worked during 1970-71 to 1977-78 were as follows- :—

Year Total  Oven  Shortfall
oven hours in hours*

; hoursas actually  worked

™ per worked (2—3)

Project

Report
(l) bt SR ¥ i @ T @
1970-71 ) ! l : : . 24,48,875 24,07,500 41,375
1971-72 : A : : : . 2448875 20,94.206 3,54,669
1972-73 : A : .. 2448875 22,00,251 248,624
1973-74 ! % P ! . . 24,48,875 20,71,867 3,77,008
1974-75 ; e ; ] . 2448875 22.40,716 2,08,159
1975-76 3 ; ! ; | . 2448875 23,68.934 79,941
1976-77 y : . : ; . 2448875 24,28,190 20,685
1977-78 e, ) - A ! ) 24,48 875 -~,42,244 2,06,631

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

~ The Ministry stated (June 1981) that the drop in oven
hours worked in-1977-78 was due to one half battery being down
throughout the year for re-building.

(4) Impact of changes in operational parameters on production

The variations from the Project Report parameters resulted
in lower production of blast furnace coke. The shortfall in pro-
duction attributable to variances in oven utilisation, oven pushing,
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coal charge per oven and - yield during 1970-71 to 1977-78 was

as under :(—
(In lakh tonnes)

Year Oven Pushing Charge Yield Total Remarks
utilisation variancu variance varmance

R BN L (L AL R el
1970-71 (--)0.25 (—)4.16 (+)1.09 ()0.45 -)2.87 () Ad-
Verse

1971-72 )2.14 ()3.27 (-+)0.95 « (+)0.39 (—)4.07 .(+) Fa-
vourable

1972-73 (—)1.50 (—)3.18 ()1 05 (+)0.42 ()3 91

1973-74 (—)2.27 '(» —)2.99 (--)0.83 (--)0.30 (—)4.13

1974-75 (—)1.26 (—)3.76 (+)0.78 (-+)0.29 (—)3.95

1975-76 (—)0.48 (- 93.21 (-+)0.89 (+)0.32 (—)2.48

1976-77  (—)0.12 (—)2.70  (+)0.96 (4)0.20 (—)1.66

1977-78 (—)1.25 . ()2.49 (-)0.89 -—)0.09 (—)2.94

(5) Break-'down, of Coke Oven Batteries

The Coke Oven Batteries in the 1 million tonne stage Were
commissioned between December 1958 and November 1962.
Within 2 to 5 years of their operation, the batteries started giving
serious troubles from time to time. By about the middie of
1964, the Management set up @ Technical Committee (consisting
of the Technical Adviser of the Company and an Ex-Adviser on
Coke Ovens and By-products of TISCO) to investigate into the
causes, to assess the extent of damage to the batteries and to
suggest remedial measures for their rehabilitation and for pre-
venting future damage. In its report (October 1964) the
Committee, inter alid, pointed out serious neglect of good house-
keeping and preventive maintenance, leading to extensive damage
and deterioration in the condition of coke ovens. The
Committee also pointed out lapses on the part of staff and the
state of slack discipline in the Plant. Acting on the report, the
Management repaired the damaged ovens over 2 period of
18 months at a cost of Rs. 25 lakhs.

In 1970, the condition of ovens again started deteriorating,

and the number of sick ovens increased from 20 in October 1970
to 76 in October 1971. The daily oven pushing also declined to



=

11

240 which adversely affected production.
the Company appointed another Technical Committee :—

(a) to examine the current repair programme and mode
of repairs of the existing coke oven
to suggest the steps for its speedier completion ; and

In November 1971,

programme of action to achieve the same.

The Committee in its report of November 1971, inter alia,
stressed the need for uniformity of pushing rate and observance

batteries and

(b) to examine the necessisty of re-building of batteries
and/or additional batteries and to suggest a broad

*

of proper operating and maintenance practices for ensuring:

prolonged life of coke oven batteries.

(6) Maintenance of Coke Ovens

In March 1971, the Management strated a crash programme
for repair of damaged ovens with the help of the Refractory
Department. A Coke Oven Repair Organisation was set up in
March 1972 to look after coke oven repairs and re-building

activities.

The number.of coke ovens programmed for repairs and the
number of ovens actually repaired during 1972-73 to 1977-78

are indicated below :—

Year

i
1973.74

Lo S AR
iemsirer. I i bt
1976-77

197778 L -
S/9 C&AG/81—2

Ordinary  Capital

35
36
21
19
240
240

(Figures in number of ovens)

33
53
33
12
38
45

*—}ir‘pfl irs

Ordinary  Capital

36
42
21
19
230

277

33
49
35
12
38
36
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In this connection, the Ministry stated (June 1981) as
follows :

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

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

(7) On the basis of hours for which the coke ovens actually
worked and the projected coking time, the number of ovens which
should have been pushed and the number of ovens actually pushed

during 1970-71 to 1977-78 are given below :—
Near . 0 7 T Number Number  Shortfall
of ovens of ovens in number
that actually ofcvpns
should  pushed pushed
have
been
pushed
1970-71 ¥ . ; 4 2 . 1,50,469  1,07,318 23,151
1971-72 1,30,888 96,954 33,934
1972-73 1,37,516  1,04,525 32,991
1973-74 1,29,492 98,504 30,988
1974-75 - : t v ’ : 1,40,045 1,091,009 39,036
1975-76 3 ‘ & ; : . 1,48,058 1,14.811 33,247
1976-77 4 ¢ { s § 2 1.51,762- 11 ;23,782 27,980

1977-78 ; 4 : g : . 1,40,140 1,14,303 25,837
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The largest single factor contributing to shostfall in the
OQumber of ovens pushed, was the longer coking time. taken by
lPe ovens. The table below indicates the actual average coking
Ume (annual average) taken by different batteries as against the
Praiected coking time of 16 hours and the number of ovens thus
less pushed during 1970-71 to 1977-78 :—

(Figures in hours and minutes)

Year Actual (average) coking time in each Yca}ly : Number

battery average of ovens

No.l No.2 No.3 No.4 No.3A of all Iess

s batteries pushed
197071 2305 23—49 23—00 19—50 - 22—26 43,151
1971270 8 9p™ L5 02 =401 121" 7 801 4 - 21—36 33,934
19727308 2147000 Soslap 13 g s~ al) — 21—03 32,991
197374 23- 37 2206 2223 1851 — 21—02 30,988

197475 . 24— 11 23—20 23—05 20—29 18—06 22—11 39,036
197576, 42152, 212225 20212 21==14,'16--20, 20-38 1V 33247
1976-77  21—03 19—47 20—44 20—00 16—06 19—37 27,980
1977.78  21—08 1857 2058 21—00 16—06 19-—37 25,837

It will be seen that average coking time showed a downward
trel}d from 1975-76 onwards but it was still higher than the
Projected coking time.

The excess coking time affects the production of coke and
83s apart from causing excess consumption of heat per tonne of
Coke produced.

The increase in coking time was attributed by the Management
(April 1975/April 1981) to the following reasons :—

(a) Lack of adequate equipment ‘viz. charging cars, guide
and ram cars.

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

(c) Ageing of ovens.

(d) Reduced pushing due to shortage of coal.
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(8) Availability of Ceal

The Plant was not able to attain the designed performance
and consistency in the pushing rate of ovens due to depletion of
stock of coal for want of supplies from the washeries and coal
mines. The supplies of coal were also erratic inasmuch as, on
a number of days, cne or the other constituent of coal blend
was not received in the Plant against its daily requirement of
2,770 tonnes, 2,220 tonnes and 550 tonnes of prime, medium
and high volatile coal respectively. ~

According to the Mzmagemcht, the coal blend and the average
ash in the coal blend recommended (August 1969) by the Dutt
Committee (see sub-paragraph 9 below) could not be adhered
to for want of adequate quantities of coal of requisite quality.
In a note submitted to the Board of Directdrs in February 1974,
it was stated as follows :(—

“Inconsistency in the supplies of coal, both guanti-
tatively and qualitatively, due to the poor performance
of coal mines and the frequent dislocation of the coal
movement due to the troubles in the Railways has adver-
sely affected the life of the coke oven batteries in our
Plant. Consequently, this has had the effect on the quality
of coke and gas which in turn have affected the production
performance of Blast Furnaces. Rolling Mills and the

Fertilizer Plant.”

(9) Coal Blend L

The Project Report for 1.8 million tonnes expansion stage
envisaged a blend of 25 per cent low volatile and low ash content
of Jharia (unwashed) coal and 75 per cent high volatile (washed)
coal from Kargali Washery. The Dutt Committee on ‘Rational
and BEquitable Distribution of Coking Coal’ had recommended
(August 1969) a blend of 50 per cent prime coking coal, 40 per
cent medium coking coal and 10 per cent high volatile (blendable)
coal from August 1969 to December 1971, and ratio of
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45 . 45 : 10 from carly 1972. The Chari Committee, in ifs
report of September 1975, however, had recommended a blend
ratio of 50 : 40 : 10 from 1976-77. ;

The actual average blend of coal used during 1970-71 to
1977-78 was as follows :—

(Figures in percentage)

Year “ﬁé_diu‘n'; kiéﬁfu?n- A 'i:(;-lia‘lr_~%High Average ash‘i’.nd ;
volatile volatile medium volatile volatile contents
coal coal coal coal in coal blend
(washzd) (un-washad) (washed (un-washed) ————— —
& Ash Volatile
;e (un-washad)
1970-71 78.7 1553 94 Gt 17500 24 .51
1971-72 90.2 0.8 91 9 17.36 24.68
1972-73 9010 (48~ .. 90 10 17.78 25.08
1973-74 8s.3 27 91 9 18.23 25.40
1974-75 90.2 0.8 91 9 18.68 24 .88
1975-76 89.3 0.7 90 10 19.11 24.66
1976-77 87.8 162 89 i 18.91 24.05
S5 4.1 90 10 19.05 25.10

1977.78 8

Except during 1970-71, the average ash content was rmore
than the norm of 17 per cent (average). The volatile content
ranged from 24.05 per cent to 25.40 per cent against the project
Provision of 26 per cent and Norms Committee’s recommendation
of 25.25 per cent. The Management stated (November 1977)
that the requirement of ash content and volatile matter as per
various reports could not be adhered to due to non-availabifity

Of suitable coal.

(10) Properties of Blast Furnace Coke
According to the Project Report, the Blast Furnace Coke
should have a fixed carbon of 75 per cent, and ash content of
24 per cent, based on coal feed of 17 per cent ash content
(average). The Norms Committee (1968-69) had adopted the
ash content in coke as 23.5 per cent (average). The analysis
of coke produced by the Plant showed the following = average
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contents and hardness indices during the eight years ending

31st March 1978 :—

Year Moisture Ash Volatlk hxed Micum Drum Test
matter carbén ———————

-Above Below
40 mm 10 mm

_‘/\; par

Detailed i

Project

Report 2 24 1.30 75.00
As per

Norms

Commitice .

Report ik 235 Pt 500 82.00 8.00
Actual
1970-71 5.85 24 .46 0.64 74.90 82.70 9.40
1971-72 6.33 24 .38 0.74 74.88 83.40 9.20
1972-73 5.82 24.80 0.65 74.55 83.20 9.30
1973-74 5.69 252 BRIRE R0 T 74.08 81.75 10.75
1974-75 5.48 25.87 0.72 7341 83.00 10.47
1975-76 6.05 27.16 0.67 72:1% 84.07 10.29
1976-77 6.35 27.39 0.60 72.01 84.09 9.84

1977-78 5.4 27.08 0.2 7220 83.68 10,13

The '\1anagcmcnt stated (Oclobcr 1979) as followq T
“The high ash content in B.F. Coke has affected the
B.F. productivity as well as iron produced from it. Also
due to wide variation in ash content of coal/coke, opera-
tion of B.F. is getting adversely affected. As the para-
meters of coal have undergone complete change over the
period, it is not possible to achieve Detailed Project Report
figures for Blast Furnaces.”
2.02.03 Utilisation of Tipplers
Two rotary type wagon tipplers with a capacity of unloading
200 wagons of coal per tippler per day, were imported at a cost
of about Rs. 28.02 lakhs (excluding freight, insurance and erection
charges) and were installed in February 1966. As provided in
the Detailed Project Report, the daily requirement of 7,200 tonnes
of coal was expected to be received in 130 Box Wagons. or 325
four wheeler open wagons. Although these could be unloaded
by one tlppler in two shifts, installation of two tipplers was recom-
mended in order to maintain continuity of mechanised operations
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in the event of break-down of onc of the tipplers and also to
unload bunched-up coal rakes.
During the period from February 1966 to March 1972,
these tipplers were utilised for unloading 1,12,843 wagons (i.e.
_about 50 wagons per day) only and 1,12.267 wagons Were
* unloaded manually involving an expenditure of Rs. 11.66 lakhs.

The Management attributed (May 1971) poor performance
of the tipplers to lack of trained personnel in the initial stage,
operational difficulties, poor availability of dozers, unsuitability
of original track layout and receipt of K.C. ‘Type and C.V. Type
wagons not suitable for unloading by tipplers. They further
stated that manual unloading became necessary during monsoon
when sudden coal slides caused accumulation of moisture. To
overcome this, a by-pass conveyor belt system was installed in
March 1974 at a cost of Rs. 10.50 lakhs.

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

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

V:ar No. of coal wagons No. of wag'm; Average No. of
Ly iecived: | ;v iR unicaded  wagons handled
Box Other Total By Manually per day
type type tipplers  (BOX —ermme b

(Brx and By Manually
types  other tipplers

only)  type)
1973-74 . 31124 2728 33852 21925 11927 60 33
1974-75 L 32513 5317 37830 24279 - 13551 67 ey
1975-76 s 39191 1748 40939 28226 12713 77 35
1976-77 i) 8663 332 37995 25070 12925 69 35

1977-78 . 36854 1340 38194 25113 13081 69 36
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While there was some improvement in tippling the box type
wagons received, the average number of wagons handled by the
tipplers was generally low. The highest number of box type
.wagons received in July 1975 was 3,650. The average number
of box wagons received per day worked out to 118 against which
the average number unloaded with tipplers came to 78 durifg
July 1975.

The Management stated (December 1977) as under :(—

“In order to cnable blending, therefore, it is necessary
to unload part of the coal directly into slot bunkers. From
Plant’s experience it is observed that this proportion is
roughly 1/3rd of total coal received. The Management,
therefore, feels that 65 to 70 per cent of wagons being
unloaded in the tipplers is optimum.”

2.03 Blast Furnaces

2.03.01°The Steel Plant has four blast furnaces out of which
three were commissioned under the one million tonne stage and
the fourth was commissioned under the 1.8 million tonne stage.

The Detailed Project Report of the 1.8 million tonne stage
envisaged that with improved operational techniques like sclf
fluxing sinter, beneficiation of ore, higher blast temperature etc.,
the production from the existing three furnaces would increasc
from 1,000 tonnes to 1,200 tonnes per day per furnace,  The
Project Report also indicated that the fourth blast furnace would
be able to produce 1.800 tonnes of hot metal per day with the
use of self fluxing sinter and with the help of beneficiated ore
and under favourable conditions, against its rated capacity of
1,500 tonnes per day. Thus, the four furnaces would have a
capacity of producing 5.400 tonnes per day or 18.36 lakh tonnes
of hot metal per year on the basis of 340 working days. However.
the total rated production of all the four blast furnaces was
estimated in the Project Report at 16 lakh tonnes (15.25 lakh
basic grade and 0.75 lakh foundry grade) of hot metal on the
basis of the rated production of 4,700 tonnes per day.
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The Management stated (December 1977) that the capacity
of 5,400 tonnes per day was not achievable as the conditions like
total alumina and silica percentages and ash confent in blast
furnace coke were much higher than the provision in the Project
Report. Further, the alumina and silica percentages were

uctuating. The table below indicates the actual production of
hot metal] vis-a-vis the budgeted production during 1970-71 to
WIS e

(In lakhs of tonnes)

[ iBudgcicd proziaamn . A—Jugl‘i);é}!{lctioﬁ. ~ Total
Year e iy = 1O
Basic Foundry Total Basic Fcundry Off
Jlge grade  grade grade grade grade
1970-71 . 14.67 0.57 15.24 '10.33 1.00 0.13 11.46
1971-72 . . 13.47» 0.57 14.04 8.07 1.46 0.17 9.70
1972-73 SRAIDAAR 0127 312 LS50 SITH60 0.62 019" 1124}
1973-74 13030 0211 S 8 V50 0290 0.47 022 RlES9
1974-75 R 7/ e A2P7988 i OL88 0.48 0.67  12:03
1975-76 S 13.50 Sh 18.50" 1255 0.55 0.72'( 13.82
1976-77 - 14.20 2 14.20 e " ¥ 14.62
1977-78 L 14.20 S 14.20 » > ¢ 1325

_ *According to Management (April 1981) since mcst cf the hot mctal in
liquid or solid state is being used in Steel Melting Shep, break up ¢f the basic
grade, foundry grade and ff grade is no more maintained.

It will be seen that the Plant could not achieve the budgeted
production except during 1975-76 and 1976-77, which was lower
than the rated capacity. The shortfall during 1970-71 to 1974-75
Wwas attributed by the Management to :—

—  Frequent break-downs of furnaces and labour troubles
(1970-71). ‘

— Roof collapse in Steel Melting Shop leading to
blanking of furnaces (1971-72).

— Extended shut-down due to re-lining of blast furnace
no. 4 and shortage of coal (1972-73).

— Railway strikes and consequential disturbance in the
movement of raw materials (1973-74).

—  Railway strike and major break-downs (1974-75).
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A major break-down resulting in premature collapse of the
refractory checker including supports in the stove of Blast Furnace
No. 3 occurred in July 1971. In August 1971, the Management
informed the Ministry of Steel and Mines that the break-down
was of a serious nature and was due to design deficiency rather
than any operational failure. Further, the suppliers of thegs
furnaces had been contacted for drawings and also for sending
their experts for discussions regarding permanent modifications
to be made. The Board of Directors approved, in May 1972, the
renovation of stoves of all the three blast furnaces built at the
1 million tonne stage at a total estimated cost of Rs. 6 crores
(with foreign exchange component of Rs, 1.8 crores), to be
comipleted in a period of three years. Renovation of seven stoves
was completed by December 1978 at a cost of Rs. 4.87 crores.
Renovation of remaining two was also taken up, out of which
one has been completed in March 1980.

Although the Management had informed the Ministry in
August 1971 that the break-down was due to design deficiency,
in December 1976 it was stated that, as the million tonne stoves
had already been used for about 90 per cent of their life by the
time the break-down occurred, these could not be said to have
any design deficiency and hence the matter was not taken up
with the suppliers. '

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

The Norms Committee appointed by the Company in March
1968 had recommended that hot metal containing more than
0.05 per cent of sulphur may be reported as off-grade. Tt will
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be seen from details given in para 2.03.01 that productiop  of
off-grade metal ranged from 0.13 lakh tonnes in 1970-71 to
- 0.72 lakh tonnes in 1975-76.

In this connection, the Management stated (December 1976)
as follows :— : i
“It is a fact that fluctuation in the quality of raw-
material affects the production of hot metal, Coal which
Is a major raw material is supplied by oufside sources.
Qualitative deterioration from year to year has adversely
affected the production of hot metal. Even in case of
other raw materials obtained from captive mines, there
can only be limited scope in quality control as materials
are recovered from natural resources However, efforts
are being made to improve raw material qualities so that
day to day fluctuations are reduced. Qualitative and
quantitative improvement in sinter production are ex-
pected to improve the situation further. Constant watch
i kept- on hot metal quality. The use of hot metal
which is detrimental to steel making process and equip-
ment is avoided as far as possible”.

2.03.03 ‘Furndce A vailability

According to the Project Report, blast furnaces are expected
to work on an average for 340 days in a year on three shift
basis, the remaining time being accounted for by relining and
downtime from other causes. Tt will, however, be scen from the
details given in Annexure TV that the blast furnaces were operat-
ed for less number of hours than envisaged in the Project
Report.

The Management attributed (March 1977) the following
reasons for the low availability of the furnaces :—

“(1) Steel Melting Shop off-take :
(ii) Break-downs and scheduled shut downs
(iii) Quality and supply of raw materials including coke.”



22
2.03.04 Efficiency and _Productivity Analysis of Blast Furnaces

(a) Input-outpur ratio—Annexure V incorporates the data
relating to actual consumption of important raw materials per

tonne of hot metal produced vis-g-vis the norms indi<

cated in the Project Report and those fixed by the
Norms Committee otc. It will be seen that, in terms of F¢
content, actual consumption of iron ore, sinter, etc. taken
together per tonne of hot metal was more than that envisaged
in the Detailed Project Report as well as by the Norms Com-
mittee in all the years. The quantity of sinter used was, however,
very low upto 1974-75 owing to non-availability of sinter and
increased thereafter.

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

The Management stated (October 1979) as follows :—-

“The quality of raw materials in all categories has
changed considerably. The gangue material content in
the raw materials have increased, ash in coke has goae up
and insoluble content in limestone has gone up. This
has necessitated the use of higher quantum of flux and
coke. This has direct effect on increase in slag volume.
Detailed Project Report has assumed only 7.6 per cent
of insoluble content in limestone (B.F. grade) ag against
this insoluble content has gone up to 12-13 per cent.
Similarly ash in coke has gone up and the yearly average
was between 27 per cent to 28 per cent against the 24
per cent envisaged in Detailed Project Report. Wide
fluctuations in the quality of raw materials on day to
day basis affect the smooth operation of furnaces. Due
to the factors mentioned above, it is not possible to
adhere to the parameters indicated in the Detailed Pro-
ject Report.”
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It will further be seen from Annexure V that the
arising of slag was more than the project norm as well as
the norm fixed by the Norms Committee, except during
1974-75 and 1975-76 when it was less than the norm
fixed by the Committee. The slag arisings in each far-

A nace are given below :— 5

(Figures in Kgs.)
Arising of Slag per tonne of hot metal

Year — <
Blast Blast Blast Blast Average
Furnace Furnace Furnace Furnace
I 1T Inx v

1970-71 2 L 685 741 742 778 749
1971-72 y ; 763 800 751 791 777
1972-73 : . 729 732 748 755 741
1973-74 : 5 783 787 828 765 787
1974-75 S 681 696 692 686
1975-76 % 5 635 610 689 690 659
1976-77 4 4 710 643 716 752 709
1977-78 ! ; 731 696 703 785 735

The Management stated (February 1974 and July 1977)
that higher arising of slag was due to high alumina content in
raw materials and ash in coke. It was further stated that
higher slag arising in furnace No, 4 was due to the use of higher
Percentage of sinter ag compared to other furnaces.

(b) Quality of Hot Metal

Annexure VI indicates the various constituent ingredients of
hot metal as envisaged in the Project Report and as actually
found during 1970-71 to 1977-78. It is observed therefrom
that the percentages of silicon, phosphorous and carbon were
more than those envisaged in the Project Report for 1.8 million
tonne stage while the Fe content was less than the Project Re-
port stipulation.

2.03.05 The 4qua1ity of hot metal depends on the quality of
raw materials used. An analysis of data in Annexure VII con-
taining the important components of major raw materials used
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for the production of hot metal during 1970-71 to 1977-78
yis-a-vis the provisions in the Project Report, indicates, the
following :—

(a) Ash content in coke was more than that envisaged
in the Project Report and the Norms Committee
Report.

(b) Lime content in limestone and iron content in sinter
was less than the Project Report indication. Silica
content in sinter was more than the Project Report
NOrm.

(¢) The iron content 1 iron ore (Bursua captive mines)
was less than the project provisions during 1970-71.
1972-73 and 1973-74. %

2.03.06 Productivity of Blast Furnaces

It will be noticed from the data given below that actual
productivity of furnaces was appreciably below the projected
norm :—

S D e e IR A R AT e —ﬁ'i'hrce One

small big

furnaces furnace

gl (1) Working Volume per furnace (in Cu.m.). 3 995 1.448

(ii) Projected production per day (tonnes) . : 1,000  1,500%
(iii) Prciected preductivity per Cu.m. per day for

each furnace (tonnes) . g " ! H 1.01 1.04
(iv) Actual productivity per Cu.m. per day for
each furnace (tonnes) . ¢ : 3

1970-71 5 0.86 0.84

1971-72 0.81 0.83

1972-73 0.86 0.80

1973-74 0.73 0.89

1974-75 0.78 0.83

1975-76 0.84 0.89

1976-77 0.91 0.88

1977-78 0.82 0.81

Note : *If higher production of 1,200 tonnes and 1,800 tonnes respectively
as envisaged in the Project Report for 1.8 million tonne stage 18
taken into account, the preductivity per Cu.m. per day works out
(o 1.2 tonnes both for smaller and bigger furnaces.
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2.03.07 Impact of changes in Operational parameters oh Pro-

duction

_ The variation from the Project Report parameters resulted
in_lower production of hot metal. The shortfall in production
attributable to the variances in furnace utilisation and producti-
vity during 1970-71 to 1977-78 was as under :—

(In lakh tonnes)

Utilisation Productivity Totat

Year
v riance Variance
(1) 2) 3)
1970-71 ' (—)4.02 (—)0.52
197172 % (=5, 551 M(=2J0L 75
1972-73 (—)2.64 (—0.95
1973-74 ()2 D GERTIES
197475 (-=)1.550 =239
1975.76 (+=)0.51  {=-)1.67
1976-77 010 A28
(—)0.9% (-—)1.85

197778

—~—

s

“)

{—)6.30
—)3.59
(—)4.41
-)3.97
(--)2.18
(—)L.38
5275

The Ministry siated (October 1978) as follows :-—

“The productivity variance is also mainly because of
higher ash content in BF Coke than envisaged in the
Project Report, leading to higher slag volume and hence
lower production of hot metal. Besides, the adverse
.also has an ad-

quality of various raw materials. . ...

verse effect on productivity”.

2.03.08 Low Lining life of hot metal ladles

_ No norms for average life of ladle lining have been fixed.
The following data containing the average tonnage of hot metal
andled by a hot metal ladle before it was taken out of circu- -

|

| lation for re-lining would indicate that the average life of ladle
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lining has decreased steadily from 1970-71 to 1977-78 (except
in 1975-76) :—

 Year 1970- 1971- 1972- 1973- 1974- 1975- 1976-  1977-
S T TR A TS G G R T TR

A_verage to-
_nnage handled
(in tonnes) 12,519 12,104 7,509 6,472 6,252 17,022 4,832 4,065

“Based on the cost of bricks and labour prevailing in March
1975, the cost of re-lining was estimated by the Management at
Rs. 15,000 (approx.) per hot metal ladle.

According to Management, the ladle life depended upon
various factors, viz., quality of bricks, quality of re-lining work,
quickness of moving the ladle from one place to another, pre-
paration. of ladle, chemical analysis and temperature of metal
and the care with which ladles were handled, etc.

2.04 Pig Casting Machine

One pig casting machine with an input capacity of 100 tonnes
of hot metal per hour was installed at a cost of Rs. 68.55 lakhs
under the one million tonne -stage and was commissioned in
January 1959 to convert the foundry grade hot metal (75,000
tonnes) into pig iron. On this basis, the prcduction capacity
works out to 1,600 tonnes per day even on the basis of two
shift working. Amother pig casting machine with an input capa-
city of 1,600 tonnes per day was installed in July 1963 at a
cost of Rs. 44.08 lakhs to handle surplus hot metal during the
period when the Steel Melting Shop was not in a position to
take it.

Annexure VIII indicates the quantity of hot metal handled
by the Pig Casting Machines during 1970-71 to 1977-78 and
the utilisation/disposal of pig iron produced, Although, accord-
ing to the Project Report, entire quantity of pig iron is meant .
for consumption in the Plant’s foundry, it will be seen from
details given in the Annexure that only a small quantity was
used in its own foundry and the rest was sold to outside parties.
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... The Management stated (November 1977) that the Plant’s
_':‘_'b]ast Furnaces produce only high manganese pig iron and as

) "Vlow manganese pedigree pig iron was used in the foundry with
_a view to reducing the high consumption of ingot moulds and
~ bottom plates, the same was purchased from sister plants.

2

The Management further stated (April 1981) that the cold
pig from the Pig Casting Machines was used in Steel Melting
. Shop to augment production of ingot steel and saleable steel.
“The consumption of cold pig in Steel Melting Shop gradually
mcrcased after 1975-76.

2.05 Sintering Plant

2.05.01 The Project Report for 1.8 million tonne stage
cnvisaged the use of sinter (having basicity of 1.02 on the basis
_of the formula :
Ca0-4-MgO
Si0y+Al,0; in the three small blast furnaces to the extent of
53 per cent of total input excluding coke. The consump-
tion of coke was indicated as 900 Kgs. per tonne
of hot metal. The Norms Committee indicated (1968) the
consumption of° sinter, with basicity of 1.90, to the extent of
25 per cent of burden, the formula for basicity being CaO+Mg0

' Si0,

Iron ore fines are obtained by the Plant from its captive
mines at Barsua. In order to convert the ore fines into sinter, a
Sintering Plant “was installed in February 1965 at a cost of
Rs. 5.61 crores.

2.05.02 According to the Project Report for 1.8 million
tonne stage, the Sintering Plant is rated to produce 4,000 tonnes
of sinter in 16 hours on the basis of 2 shift operation but it
was expected to produce an average of 5,000 tonnes a day on
the basis of 3 shift operation. On the basis of 2 shifts working
for 300 working days, the installed capacity of the Sintering
S/9 C&AG /81—3 B
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Plant thus works out to 1.2 million tonnes per annum. It will
be secen from the table below that actual production of sinter
during 1970-71 to 1977-78 was less than the rated capacity
as well as budgeted production (except during 1975-76 and
1976-77 in regard to budgcted production) :

Year

1970-71

1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
] 977 78

Bu(_gnted productncn Ac,tual pr( ductlon -

A R S O A e e L R o

Quantity Basicity Quantity Basicity

(in lakh (inlakh as per
tonnes) tennes)  formula
recommended

by jhe

Norms

Lommlttu

12.00 N.A 5 .49 2.78
9.00 N.A 3.9¢ 2.48
8.40 N.A 6.81 2T,
9.20 2.80 5.94 Dl
7.20 N.A. 6.34 2.82
9.00 2575, 9.40 2.79
10.50 270 11.47 2.60
12.00 2.70 10. 51 2.54

N.A.—- NGt avallabl‘_

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

(a)

(b)

(¢c)

Sinter production was regulated to match the con-
sumption in blast furnaces, since production of blast
furnaces was affected due to Steel Melting Shop
roof collapse and flame leakage due to crack between
toof and burner block of the furnace of Sintcring
Plant (1971-72). 2

Conveyor belt break-downs, low Blast | Furnace gas
pressure and occasional raw material shorfage
(1972-73). ;

Although Sintering Plant is designed to produce
Sinter of unit basicity, experiments were conducted
for using sinter with more than unit. basicify—as
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use of sinter of unit basicity resulted in difficulty in
‘working of Blast Furnace (1973-74 to 1975-76).

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

The Management further stated that production of sinter of
‘higher basicity was aimed at by using higher input of limestone
fines. Low availability of limestone crushers became 2 bottleneck
for higher sinter production due to hammer-head and higher lump
Size problems.

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

50504 Tt will be noticed from the details given in
Annexure V that, while consumption of sinter in the blast furnaces
was much lower than the project norm during 1970-71 to
1977-78, consumption of coke was more than the project norm
i 1970-71 to 1971-72 and 1973-74 to 1977-78. Although the
Ministry had informed the Committee on Public Undertakings
in October 1972 that the consumption of coke would be gradually
reduced with higher usage of sinter, actual consumption of coke
DPer tonne of hot metal increased during 1973-74, 1975-76 and
1977-78 even though the consumption of sinter of higher basicity
Was also more in these years -

As mentioned in paragraph 2.03.04, lower consumption of
sinter up to 1974-75 was owing to its non-availability=<~Fhe -
higher consumption of coke was attributed by t
to deferioration in the quality of coal and i Case'in the ash
Content in coke. > AR R e ) e

LRI

i@ 18
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In this connection, the Ministry stated (October 1978) as
follows :— :

...... an increase of 1 per cent in the ash content
in coke would result in an increase in consumption of
about 40 Kgs. of coke per tonne of hot metal ané the
loss of production of hot metal to the extent of 4 per cent.”

2.06 Steel Melting Shop

2.06.01 Rated Capacity

" The Steel Melting Shop has four Open hearth (O.H.) furnaces
and five L.D. converters. According to the Project Report for
the 1.8 million tonne stage, four O.H. furnaces have a production
capacity of 3,lakh tonnes and five L.D. converters (out of which
three are expected to be in continuous operation) of 15 lakh
tonnes of steel ingots per annum. The fiow chart forming part
of the Project Report for 1.8 million tonne stage, however,
indicated that 2.58 lakh tonnes of steel ingots would be produced
by open hearth furnaces and 15.96 lakh tonnes by L.D. converters

which, after taking into account the processing loss of 18,000

tonnes and pit side scrap of 36,000 tonnes, would yield 18 lakh

tonnes of net rollable steel ingots (2.5 lakh tonnes from O.H.

furnaces and 15.5 lakh tonnes from L.D. converters) .

2.06.02 Production

The table below indicates the rated capacity, the budgeted
production and the actual production of rollable steel ingots
during 1970-71 to 1977-78 :—

(Figures in lakh tonnes)

Year Budgeted production Actual production
O.H. L.D. Total O.H. L.D. Total

e [Rated capacity—18 lakh tonnes (2.5 lakh tonnes from O.H. furnaces and
15.5 lakh tonnes from L.D. converters)]

1970-71 2.50 12.50  15.00 1.97 8.41  10.38
1971-72 250 11.50  14.00 2.04 6.19 8.23
1972-73 228  10.22 . 12.50 2.24 953  11.77
1973-74 250 10.50  13.00 1.87 3.94  10.81
1974-75 2.13 9:32" 1165 1.87 8.79  10.66
1975-76 250 1050  13.00 2380 (10,44, 112,82
1976-77 250 11.00 13.50 301 12,02  15.03
197778 3.00 _ 12.50  15.50 3.09 11.00  14.09
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It will be seen that the shortfall in the total production of
steel ingots was more attributable to the L.D. converters than
to the O.H. furnaces.

Apart from the main reasons for shortfall in production as
mentioned in paragraph 2.01, longer duration of heat as well
as lower availability of converters also contributed to the
non-attainment of rated production. ’

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

2.06.03 Productivity and Efficiency Analysis

(1) Furnace availability

On the basis of 300 working days, the four open hearth
furnaces are expected to work for 28,800 hours per annum with
a provision of 6,240 hours for repairs etc. Similarly, the Project
Report envisaged that 3 out of 5 LD. converters would work
at a time for 312 days in a year i.e. 22,464 hours in a year.

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

The extra time.on repairs etc. was spent partly due to the
fact that the lining life differed widely from furnace to furnace
and converter to converter and also in respect of each furnace/
converter. . Neither the Project Report prescribed any norm for
lining life, nor did the Norms Committee, appointed by the
Company in 1968, give any indication in this regard. The actual
lining life for ecach furnace/converter during 1970-71 to 1977-78 '
is given in Annexure XI.

The Management had stated (March 1974) that the lining
life was dependent.on the quality of different raw materials used
and day-to-day operating conditions prevailing in the Shop.
The Management further stated (May 1977) as under :—

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

Incidentally, another reason i0r not encouraging the
2nd and 3rd phase of studies was the emergence of our
own R. & D. Department at Ranchi who have taken up
the study of lining life of converters.

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

It was also moticed that the lining life of stecl ladles had
varied widely as indicated below; no norms have been laid down
in this regard also :— :

] O.H. L.D. Ladles

Year TLadles £l
(Heats) M.T.P. Expansion

(Blows)  (Blows)

1970-71 SR e i P 12.8 16.7 16.8
LTS, K Sk TP Pk S L 12.0 14.6 15,5
G ML At g S i {5195 15
T T T e et e o S ) 12,2% "H130..0 19.2
R, RPN O 12.2 16.2 14.8
o ek S Nt G SRR T 13.6 17.7 16.6
T BT L I N SO 16.8 21.0 20.0

197778 ; X 5 : : . 19.6 24.8 23.00
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The Ministry stated (October 1978) that the lining life also
depended upon the hot metal quality which was not upto the
mark due to high ash in coke etc.

(2) Tap to tap time

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

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

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

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

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

(iv) Problems in Rolling Mills.

(3) Productivity

As against the productivity of 80 tonnes per heat provided
in the Detailed Project Report in the case of Open Hearth
Furnaces and between 50 tonnes and 60 tonnes per heat in the
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case of L.D. Converters, the actual average productivity durmﬂ
the years 1970-71 to 1977-78 was as follows :— ;

(anures in tonnm)

" O.H. L.D. Converters
Year Furnaces ———————— ——
—Average Average Average,
preductivity produc-  produc-
per heat tivity per tivity per
blow blow
( smaller) (blggtr)

1970-71 ok N M el 77.8 47.2 558
1971-72 Rt T R S TN 78.2 46.4 562
1972-73 A e Rl TRy 80.7 47 50y NS TG
1973-74 ; y > A0 N Al 79.9 47.4 57.3
1974-75 o N S 80.3 47.8 58.8
1975-76 gl I S e dd| VI SO 83.5 48.1 58.5°
1976-77 Bt ST ATy Y VL R 88.6 49.1 59.7
197778 SR DS RETIR w N 88.4 4924 1159.7,

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

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

(4) Impact of changes in Operational Parameters on Production

The variations from the Project Report parameters resulted
in lower production of steel ingots. The shortfall in production
attributable to the variances in furnace/converter utilisation and
productivity during 1970-71 to 1977-78 aggregated 50.24 .Jakh
tonnes (utilisation variance—31.62 lakh tonnes and productivity .
variance—18.62 lakh tonnes) as per details in Annexure XITI.
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-~

2.06.04 Transit Loss of Hot Metal

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

“Actual loss of hot metal in tramsit (as per details given in
Annexure XIV) was, however, more than the Project mormi,
involving an extra loss of Rs. 223.39 lakhs.

The Management stated (April 1981) that, apart from mixer
loss provided in the Detailed Project Report, there are also other
transit losses consisting of spillage, ladle skull and slag coming
with the hot metal which have not been provided in the Detailed
Project Report. Further, based on the norm of 2 per cent as
ladle skull loss fixed by the Norms Committee (1978), the total
transit and mixer loss could be taken as 2.5 per cent. On this
basis, the extra loss worked out to Rs. 66.49 lakhs.

2.06.05 Metallic Yield

According to the Detailed Project Report, the ratio of metallic
output to input was as follows :—
(In lakh tonnecs)

“Metallic  Output Percentage

input in terms of steel
y of rollable 3to2
ingot
steel
S e e R S 5
L.D. Converters . : ; ; Wil 17,5:/7» GSO 88.20
Open Hearth Furnaces . . . 2.7 250 9117,

The actual ratio was, however, much less than the above
norm as per details given below :— '

“1970- 1971 1972~ 1973- 1974- 1975- 1976~ 1977
77

71 72 73 74 75 70 ' 78
',’.D. C()Y;IVCF- A V TRIG ¥ CRITANT
ters 81.75 80.82 80.54 80.48 81.70 80.81 81.67 81.91
Open Hearth

Furnaces

83.29 83.73 84.36 83.87 85.82 87.41 87.55 87.46
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The actual ratio indicated above was also lower than the norm
fixed by the Norms Committee in 1968-69 which was 85.40 per
cent for L.D. Converters and 87.56 per cent for Open ‘Hearth
Furnaces. After taking into account the metallic content of
excess arising of scrap recovered as compared with the Detailed
Project Report norm, the lower yield in terms of short recovery
of steel worked out to 3.25 lakh tonnes valued at Rs. 35971
crores during 1970-71 to 1977-78.

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

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

The Ministry attributed (June 1981) the following reasons
for lower gross metallic yield as well as lower net metallic yield
as compared to Detailed Project Report norm :—

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

(a) Use of scrap and hot metal m the LD and
Open Hearth Furnace is not identical to the
ratio given in the Detailed Project Report/
Norms Committee Report. The use of scrap
in LD is around 12 per cent as against 19 per
cent envisaged in the Detailed Project Repoit.
Hence, the actual metallic yield cannot be the
same as envisaged in the D.P.R./Norms
Committec Report. In Open Hearth Furnaces,
the scrap consumption is around 60 per cent
as envisaged in the Detailed Project Report.
The metallic yield, therefore, in Open Hearth
Furnace is quite close to metallic yield envisaged
in the D.P.R./Norms Committee Report.



(b)

(c)
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Gross metallic yield for liquid steel is very close
to D.P.R. while for solid steel it is lower due
to  process losses during the conversion into
solid rollable ingot steel and is reflected
accordingly in the gross metallic yield figures.

Metallic yield also depends on rigid hot metal
quality which in turn is conditioned by the
quality of inputs like ash content in coal,
alumina/silicon ratio in iron ore ete. Rourkela
Steel Plant being primarily a LD based plant,
the effect of hot metal quality as well as scrap
hot metal ratio is more pronounced.

(ii) Reasons for lower net metallic yield.

(a)’

(b)

(c)

)

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

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

There is also lack of weighing facilities to know
the actual weight of various inputs to calculate
the heat weight. Those facilities are being
provided ‘now. -
Average heat weight being 50—60 tonnes for
LD and 80 tonnes for OH, process losses get
multiplied as compared to higher heat weights
like 100/150 tonnes for LD and upto 300 tonnes
or more for Open Hearth.
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All the above factors result in the arisihg of certain butts
which are accounted as scrap and, therefore, the net metallic
yield as envisaged in the Detailed Project Report cannot he

achicved.

2.06.06 Consumption of raw materials

The actual consumption of major raw materials per tonne of
steel ingot during the years 1970-71 to 1977-78 vis-a-vis the
provisions in the Project Report and the norms fixed by the
Norms Committee (1968) are given in Annexure-XV. The
following facts emerge therefrom :— -

(a)

(b)

(c)

(d)

The consumption of hot metal in open hearth furnaces
and L.D. converters was always more than the pro-
jected norms and the norms fixed by the Norms
Committee, except in the years 1976:77 and 1977-78
when it was within the norms fixed by the Norms
Committec in respect of L.D. converters.

The consumption of scrap in open hearth furnaces
was also more than the projected norms but was
within the norm prescribed by Norms Committee.
The consumption of scrap in L.D. converters was,
however, lower than the projected norm but was
higher than the norm prcscrlbcd by the Norms
Committee.

The consumption of hot metal and scrap taken
together in the open hearth furnaces and L.D. con-
verters was more than the projected norms as well
as the norms fixed by Norms Committee (except
during 1976-77 in the case of L.D. Converters and
during' 1971-72 and 1974-75 to 1977-78 in Open
Hearth Furnaces) when it was less than the norms
fixed by the Norms Committee.

While the consumption of iron ore in the open hearth
furnaces was less than the projected norm, it was
always more than the norm fixed by the Norms



39

Committee in the case of both Open Hearth Furnaces
and L.D. Converters (except in 1975-76 in the case
of L.D. converters). }

() The consumption of lime stone in the L.D. Conver-

ters was always more than the norm fixed by the
Norms Committee. i

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

2.0607 Excess consumption of Ingot Moulds and Bottom Plates

The Project Report indicates a total consumption of 30 Kgs.
of ingot moulds and bottom plates per tonne of rollable steel.
The Norms Committee, however, fixed (1968) the norm of 22
Kgs. of ingot moulds and 14 Kgs. of bottom plates ie. a total

consumption of 36 Kgs. for this purpose. As against these norms,
actual consumption varied as follows —

(Figures in Kgs.)

Actual consumption per tonne
of rollable steel

Year
Ingot Bottom Total

SN ) Moulds, Plates

() ) (3) @
1970-71 . 3 5 L i . 32.9 16.8 49.7
1971-72 ¢ TR ook M N 36.6 18.0 54.6
1972-73 % 2 . 5 ¥ A 31.3 17.7 49.0
1973-74 s : 5 : ¥ i 32.9 17.6 50.5
1974-75 5 ; 3 A 3 . 23 .4 14.2 37.6
1975-76 3 5 . i A A 223 13,4 35:7
1976-77 i " " i ¢ § 24.1 14.4 38.5
1977-78 : s X . i : 22.0 12.8 34.8

Excess consumption of ingot moulds and bottom plates during
the above period, after making allowance for lower consumption
in certain years, resulted in an extra expenditure of Rs. 3.43 crores
(excluding depreciation and interest).
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The higher consumption was attributed by the Management
{May 1974). to the following factors :—

(a) Hot metal contains higher manganese 1O make it
suitable for further processing in L.D. converters.
The hot metal is, therefore, inferior for making
moulds.

(b) Long residence time of steel also reduces the life of
moulds. ]

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

Pig iron containing 1.2 to 1.4 per cent silicon and 0.5 to 0.6
per cen{ manganese is considered to be suitable for making
moulds but as the plant does not produce pig iron of this quality,
it is purchased from Bhilai Steel Plant. It was stated by the
Management that with the use of moulds made out of this pig
iron the consumption during July 1974 to December 1974 came
down by 9.7 Kgs. per tonne of steel. Tt will also be seen from
the above table that the consumption of ingot moulds and boitom
plates during 1974-75, 1975-76, 1976-77 and 1977-78 was less
by 12.9 Kgs., 14.8 Kgs, 12.0 Kgs, and 15.7 Kgs. respectively as
compared to 1973-74.

2.06.08 Excess consumption of ferro-manganese ®

Ferro-manganese is used as one of the finishing and alioy
materials in the Steel Melting Shop. - The Project Report for the
Rourkela Steel Plant does not indicate the norm of consumption
of ferro-manganese as in the case of the Project Report for the
Bhilai Steel Plant. The Norms Committee, however, fixed (1968)
a norm of 15 Kgs. for open hearth furnaces and 5 Kgs. for L.D.
converters (percentage of average manganese content not indicated
biit it was 74.82 per cent in 1968-69) for production of one tonne
of rollable steel ingot, The actual consumption of ferro-manganese
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during 1970-71 to 1977-78 was, however higher than the above
ra'ferrcd norms, as indicated below :—

Actual consumption of ferro-manganese

Year
O.H. L.D. Manganese content
;. (Kgs.) (Kgs.) :

1970-71 : : ] ¢ 17.54 5.60 74.82 par cent
1971-72 § : S5 19.13 7.54 74.14 per cent
1972-73 s 4 d s 20.08 6.74 74.56 per cent
1973-74 s g ; : 20.03 6.70 73.58 per cent
1974-75 : : : ; 25.1% 9.58 73.20 per cent
1975-76 3 5 - ¢ 20.94 8.38 74.03 per cent
1976-77 t : : 5 21.39 9.55 74.47 per cent
1977-78, . : ; : 23.37 8.64 75.16 per cent

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

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

2.07 Rolling Mills

2.07.01 Millwise performance

The rolling mills consist of two main sections viz. Hot Rolling

" Mills and Cold Rollmo Mills, with varxous constituent units.

Against the input of 18 lakh tonnes of steel ingots and
11050 tonnes of zinc and tin, the various rolling mills are
designed to produce 12.25 lakh tonnes of saleable products. Out
of difference of 5.86 lakh tonnes, scrap arisings are of the order
of 4.69 lakh tonnes (25.90% of the input) ; the burning and
scale losses are about 1.16 lakh tonnes (6.42% of the input).
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The actual input, the output, the yield and the scrap
arisings/scale and other losses in different mills during 1970-71
to 1977-78 vis-a-vis norms indicated in Detailed Project Report
as well as by the Norms Committee ate given in Annexure XVIL

1t will be seen that none of the mills was operated at fall
capacity (except Plate Mill during 1976-77 and 1977-78) partly
on account ‘of non-availability of the feed stock and partly due
to other causes as discussed in the succeeding paragraphs.
Further, scrap arisings exceeded the projected norms in case of
Blooming and Slabbing Mill, Electrical Sheet Mill and Pipe
Plant in all the years. In case of Hot Strip Mill, scrap arisings
exceeded the projected norm in some of the years. Scale and
other losses exceeded the projected norms in case of Plate Mill,
Hot Strip Mill, Electrical Sheet Mill and Cold Rolling Mills during
the years under review. | oW

2.07.02 Blooming and Slabbing Mill

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

(Figures in lakh tonnes)

Rated Annual Actual Percentage of

Year capacity  target prodnction _ shortfall to
as per : Rated Annual
Project Capacity  Target

Report ¢ | [

B0 s paaion, e, S0 AL s SN
1971-72 L, 3 15.30 12.68 T35 52.0 42.0
1972-73 $ A 15.30 10.15 8.77 42.7 13.6
1973-74 s iel1s.50 i id0s6 8.45 4.3 20.0
1974-75 5 : 15.30 10.06 8.97 41.4 10.8
1975-76 i L 15.30 11.05 10.89 28.8 155
1976-77 1 : 15.30 11,90 11.53 24.6 3.1

1977-78 : : 15.30 13517 TSN 2351 10.6
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"'The following reasons have been assignéd for shortfall in
production :—

1970-71 (i) Poor industrial relations.
(i) Frequent breakdowns in coke ovens affecting gas supply to
re=heating furnaces.
(iit) Orissa Bundhs,
1971.72 (i) Roof Collapse in Steel Melting ‘Slu'p.
1972:73 (i) Power restriction/failure.
(it) Poor industrial relations,
(#ii) Major breakdowns and extended shutdowns.

(1) Dislocation in movement of raw materials due to industrial
problems in Railways.

1974-75  (ii) Power restriction and powe: failure.

(#i) Poor industrial relations,
1976-77 (i) Electrical delays at twin drive upper Motor, Cranes etc.
: (@f) Fire at Cable duct,

(éif) Mechanical delays

(iv) Heat stoppages

(v) Poor industrial relations.
1977-78 (i) Screw down jamming

(i) Fire at shear.

(iff) Heat stoppages.

(#v) Poor industrial relations.

2.07.03 Plate Mill

1973-74
&

(a) The actual production during 1970-71 to 1977-78 as

compared to the rated capacity and annual targets were as indi-
cated below :—

(Figures in lakh tonnes)

‘ear Rated Annual  Actual Percentage of
capacity  Target Production ——— ————.
. as per shortfall (— )/«,\ocss
Project (-+) in production to
Report SN LTS )

Rated Annual
il A el Capacity ' Target

{
|
|
{

1970-71

2.80 2.80 1.56 (—)4.3 (—)43
1971-72 2.80 "2.80 1.48 (—)47.1 (—)¥47.1
1972-73 2.80 1.96 1482 %8520 3= 7.1
1973-74 2.80 2.02 1. 74 46-)3%7.9 ( )13.9
1974-75 2.80 Pl B B 5 3, o
1975-76 2.80 2.20 261 M558 (+)18.(>'
1976-77 2.80 2.60 30000 TCEZa 10N
1977-78 2.80 2.80 301 5 s

S/9 C&AG/81—4
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The Management ascribed the following reasons for sshortfall
1970-71 (i) Non-achicvement of anticipated production in steel melting
Shop and Slabbing Mill.
(i) Non-availability of steel to the Plate Mill.
(iif) Poor industrial relations.
(iv) Frequent breakdowns in coke ovens

affecting gas supply to
Re-heating furnace.

2

(v) Orissa Bundhs. .
1971-72 () Roof collapse in Steel Melting Shop.
1972-73 (i) Power restriction/failure.

(ii) Poor industrial relations.

(#if) Major breakdowns and extended shutdowns. .
1973-74 (i) Dislocation in movement of raw materials due to industrial

problems in Railways.
& (@) Power restriction/failure
194-775  (iii) Poor industrial relations.
In 1975-76, there was substantia] improvement in production
and the shortfall with reference to the rated capacity was only

6.8 per cent. The Management stated (December 1977) as
under :—

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

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

As a result of the breakdown in October 1970 the mill was
shut down for 267 hours which led to a loss of production of

10,564 tonnes valued at Rs. 73.44 Jakhs (on the basis of standard
cast).
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(b) Yield in Plate Mill

(1) About 7 sizes of steel ingots are rolled in the Mill
from which plates of various sizes are manufactured. One of
the main criteria to decide the size of the ingot for a particular
size of the plate is the estimated loss at different stages of pro-
cessing. A study made by the Statistical Quality Contro] Depart-
ment of the Steel Plant during July 1972 to November 1972 im
respect of about 50 sizes of plates, revealed that, by adopting
the best ingot size and slab weight, the yiled of plates could be
improved in 33 sizes to the extent of 1 to 6 per cent. After
making necessary changes in the production pattern during April
1973 to January 1974, it was claimed that overall yield of
plates had increased by one per cent.

(ii) Yield of Boiler Quality Plates

The Mill produces boiler quality plates, the ingot to plate
yield of which was around 27 per cent as against the normal
yield of 66 per cent in other qualities of plates.

A study made by the Statistical quality Control Department
of the Steel Plant during May 1973 to November 1973, indicat-
ed that the low yield of boiler quality. plates was due to addition
of Heckett Scrap (about 12 per cent) for producing steel ingots
in the Steel Melting Shop. Tt was estimated that by eliminating
the use of this scrap, the ingot to plate yield could g0 up by 5
per cent for boiler quality plates, After implementing the re-
commendation, the ingot to plate yield increased from 27.47
per cent (May 1972 to May 1973) to 45.01 per cent (October
1973 to March 1974). 1t was 46.3 per cent in 1976-77 and
48 per cent in 1977-78.

2.07.04 Her Strip Mill

The Mill is designed to roll 11.40 lakh tonnes of slabs into
11.05 lakh tonnes of strips. As envisaged in the Project Report,
the Mill is capable of rolling more than the rated capacity if the
product mix is favourable and the operation and maintenance are
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kept at a good level. The actual production in the Mill was,
however, much below the rated capacity and annual targets
(except in 1975-76) as indicated in Amnexure XVIL

The low production was attributed (April 1981) by the
Management to ; itz

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

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

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

2.07.05 Electrical Sheet Mill

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

When tenders for the setting up of this Mill were considered
in November 1962, it was foreseen that dynamo grade Sheets
might be produced in the Steel Melting Shop while the produc-
tion of transformer grade Sheets might be difficult. However,
the letter of intent was issued in May 1963 to M/s. Demag of
West Germany for the supply of Electrical Sheet Mill capable of
* rolling both the grades of sheets and the contract was entered on
Sth March 1964.

Another contract was simultaneously finalised on 6th March
1964 with M/s. Walzwork Neviges of West Germany for obtain-
ing the knowhow for installation’ of the annealing plants in the

Tlectrical Sheet Mill and the manufacture of hot rolled electrical
sheets, on a payment of DM 35 lakhs (Rs. 41.65 lakhs), inter
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alia, stipulating that “out of the rated production of 50,000 tonnes
a minimum of 45 per cent would be dynamo grade sheets”. It was
clarified by MECON  (March 1975) that the stipulation of
minimum 45 per cent of dynamo grade was incorporated in view
of the fact that certain facilities were provided exclusively for
the production of dynamo grade sheets and could not be used
for the production of transformer grade sheets, the balance facili-
ties were mainly intended for the production of transformer grade
sheets but these could also be used for the production of dynamo
grade sheets. According to the Metallurgical and Engineering
Consultants (India) Ltd. (MECON), the product mix could be
varied by the Company within the following limitations ;—

Minimum Maximum

(1) () 3)
“Dynamo grade Sheets, . . ! 2 ¢ : 45% 100%
(22,500) (50,000)
Transformer grade Sheets i 2 p o z 0% 55%
(27,500)

The original offer of M/s. Demag (July 1962) indicated
_that the raw materia] should have 0.03 per cent maximum carbon
content. The contract entered into with them stipulated that the
starting material for processing the different types of sheets
would contain 9.02 per cent to 0.03 per cent carbon varying
with silicon content. In April 1966, however, the Consultants
intimated that the maximum carbon content should preferably be
0.02 per cent as otherwise additional decarbonisation process would
be necessary. To investigate the suitability of steel with maximum
carbon content of 0.03 per cent, samples were supplied to the
Consultants in February 1968 whose report, received in April
1968, indicated that the initial carbon content in Steel should
be less than 0.02 per cent. In the meantime, the Electrical
sheet Mill was installed and commissioned by March 1968 at
a cost of Rs. 6.30 crores. The Finishing Mill was, however,
commissioned in November 1968.

When the guarantee tests were held during 1968 to 1970, it
was found that the use of steel with carbon content ranging from



48

0.017 per cent to 0.03 per cent gave inconsistant results. The
guarantee test failed with the best materials but succeeded with
materials having higher carbon content. On account of such
inconsistencies, the annealing speed had to be reduced bringing
down the rated output to 30,000 to 35,000 tonnes. The Consul-
tants, who were asked (September 1971) to take remedial
measures at their cost, suggested (February 1972) that in order
to attain the production of 50,000 tonnes per annum, the length
of three Neviges furnaces should be extended by 5.9 metres. The
suggestion was accepted by the Company. The cost of the work
was estimated at Rs. 12 lakhs. The extension to the furnaces was
not taken up in view of high cost involved and lack of demand
for the product. However, a sum of Rs. 5.65 lakhs (DM

2,50,000) representing a part of the outst'ludmﬂ claim was fore-
gone by the consultants.

(b) Production

The actual production vis-a=vis the rated capacity and budget-
ed production during 1970-71 to 1977-78 are given in Annexure
XVIIL

Owing to continued low production, the mill could not absorb
the fixed expenditure to the extent of Rs. 10.94 crores during
1968-69 to 1977-78 out of the total fixed expenditure of Rs. 15.81
crores (excluding depreciation and interest for the year 1968-69
for which separate figures were not available).

_ The entire production upto 1977-78 was of dynamo grade
quality only. It was stated by the Management (July 1970) that
the transformer industry in India was completely geared to use
CRGO (cold rolled grain oriented) stecl and that only 3,000 to
4,000 tons of hot or cold rolled non-oriented sheets might be
required for special type of transformers per year. Thus, the
market for hot rolled transformer sheets in the country was not
encouraging and the payment of know-how and other facilities
for the manufacture of transformer grade sheets had been rendered
unproductive.



49
2.07.06 Cold Rolling Mills

The actu_al production of different units of the Cold Rolling
Mills vis-a-vis the budgeted production and rated capacity during
1970-71 to 1977-78 are given in Annexure XIX.

*The actual production in the various units of the Cold Rolling
Mills was less than the rated capacities in all the years and was
also less than the budgeted production in most of the years from
1970-71 to 1977-78. The shortfall in production was ascribed
by the Management to material shortage, poor industrial relations .
and frequent power restrictions/failures.

The Management expressed the view (June 1971 ) that
“efforts should be made to increase the production of electrolytic
tin plates and keep the production of hot dip tin plates only to
such.level as is necessary to make up the shortfall in production
of electrolytic tin plates and/or to meet the particular needs of
the customers. Gradually we are thinking in terms of closing
down this unit”.

According to the Project Report, there are six Hot Dip Tinning
Lines to produce 50,000 tonnes of tin plates and one Electrolytic
Tinning Line to produce 1,50,000 tonnes of electrolytic tin plates.
The capacity utilisation of Hot Dip Tinning Lines was very low.
Further, the cost of production of hot dip. tin plates was very
high compared to electrolytic process. In view of the non-availa-
bility of sufficient quantity of cold rolled sheets to run the Hot
Dip Tinning Lines to capacity and also the unfavourable econo-
mics of producing hot dip tin plates, the Board of Directors;

(a) approved in May 1975 the proposal to cloce down
three of the hot dip tinning lines (original capital cost
Rs. 97.42 lakhs) and write off the written down
value of Rs. 11.80 lakhs and

(b) approved in April 1978 the proposal for closing
down the remaining three hot dip timming lines
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original capital cost Rs. 48.29 Lakhs not‘in opera-

tion since September 1976 and write off the written
down value of Rs. 5.92 lakhs.

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

2.07.07 Special Steel Plates Plant ]

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

(i) At the Alloy Steels Plant, Durgapur for steel making,
vacuum degassing and casting into ingots; and

(ii) At the Rourkela Stecl Plant, for heat treatment and
finishing of 120 sets of special plates.

The steel. making facilities at Durgapur were completed and
commissioned in December 1968 (cost not available). The heat
treatment and finishing facilities at Rourkela were completed in
July 1969 at a cost of Rs, 6.41 crores, Expansion to 180 sets
was completed in November 1974 at a cost of Rs. 1.14 crores.

(b) Production

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

The actual production of steel ingots in the Alloy Steels Plant,
Durgapur and heat treated plates at Rourkela during 1969-70 to
1977-78 is given in Annexure XX.
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~ Upto 1975-76 the actual production of heat treated plates at
Rourkela was low as compared to rated capacity on account of
the following factors :—

(i) Low production and supply of spade ingots from
Alloy Steels Plant, Durgapur.

(ii) Inferior quality of spade ingots. The spade ingots
were found to be ultrasonically unsound because of
the use of an indigenously substituted mould additive.

(iii) The production of heat treated plates was completely
stopped in 1974-75 (except during March 1975) on
account of a major breakdown in the vacuum degas-
sing unit at Durgapur. As a result, fixed expenditure
to the extent of Rs. 79 lakhs remained unabsorbed
during that year. '

The estimated cost of finished plates at the time of setting up
the Plant is not available. The actual cost of production during
1970-71,.1971-72, 1972-73 and 1973-74 was Rs. 19,170,
Rs. 14,294, Ks. 15,909 and Rs. 58,405 per tonne respectively.
The abnormally high cost of production during 1973-74, was
due to very low production. As against the cost of production
of Rs. 58,405 per tonne, the sales realisation was Rs, 22,400 per
tonne. As a result, a loss of Rs. 85.69 lakhs was incurred during
1973-74.

As the requirements were not met in full, orders for the
import of 190 sets of plates at a cost of Rs. 3.62 crores were
placed by Government during 1970-71, 1973-74 and 1974-75.
In addition, because of the inadequate supply of ingots by the

. Alloy Steels Plant, orders for the import of 1,000 tonnes of spade
ingots (equivalent to 30 sets of plates) were placed on a foreign
firm in 1974 at a cost of Rs, 55.74 lakhs.
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2.07.08 Measures taken to improve production

The Management stated (December 1977) that efforts have
been/are being made to make improvements in various directions

viz.

(i)

(ii)

(iii)

(iv)

(v)
(vi)

(vii)

(viii)

(ix)

(x)

(xi)

Identification and removal of technological imba-,
lances and bottlenecks as a result of systematicL
analysis. '

Greater attention to the maintenance requirements
of the equipments and intensive capital repairs in
addition to the emphasis on the preventive main-
tenance. -

Drawing up implementation of three-year rolling plan
for capital repairs and a seven-year plan for revamp-
ing, repairs and replacements of EOT cranes.

Implementation of a phased replacementv plan for
mobile equipments.

Drawing up of a seven-year forecast of heavy spares.

Development of statistical quality control techniques
for improving the production, productivity, etc.

Association of workers’ representatives at shop and
apex levels exclusively in production and allied
matters. A

Various measures to make improvement in the ficld
of employees’ welfare.

Maximisation of production of special steel e.g., boiler
quality plates, weldable quality plates, ship-building
quality plates etc.

Undertaking of a concerted drive to develop other

special steels, which have hitherto been imported
and development of new qualities of steel.

Development of human resources through training
programmes ete.



53

2.08 Idle Equipment

- Annexure XXI contains the list of 12 cases of equipment
(value in 7 cases being Rs. 98.51 lakhs) received under the one
million tonne stage and lying idle. The reasons for non-utilisation
o 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 major raw
materials, except raw coal, from its captive mines. The perfor-
mance of the captive mines for meeting the requirements of iron
ore, lime stone. dolomite and manganese ore is discussed in the
succeeding paragraphs.

3.02 [Iron Ore

3.02.01 The requirement of iron ore is mainly met from the
mines at Barsua (fully mechanised) and Kalta (manually
operated).

The annual requirement of iron ore, as per the Project Report
for the 1.8 million tonne stage, was estimated at 24.19 lakh
tonnes, comprising 14.11 lakh tonnes of lump ore (12 mm to
80 mm size) and 10.08 lakh tonnes of fines (below 12 mm size)
to be converted into sinter. The quantity of iron ore (Lump)
and fines actually used and the quantity raised in the mines and
reccived, in the Plant from different mines during 1970-71 to

(Figures in lakh toames)

Year Quéxnliti*bffr_on Quantity raised >by the  Quantity recei-
Ore consumed Captive mines ved at the Plant
Lump Fines Mines TLump Fines Lump Fines
(through
(sinter)
AR I M4”_ 5 6 i 8
1970-71 RO 4.06 Barsua .31 4.15 5.40 4.11
Kalta 2.08 o 1.54
1971-72 Sk a2, 3.28 Barsua 4.81 4.53 4.97 8,29

Kalta 2.13 AN 1.26



1972-73

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

1977-78

54

14.82

14.66

14.55

13.31

3 4 5
5.41 Barsua 7.01 8.34
Kalta 3.90 i
4.87 Barsua 4.65 6.47
Kalta 6.32 &
5.35 Barsua 4.53 8.20
Kalta S5.11 5,
8.01 Barsua 5.17 10.56
Kalta 5.41 B
9.81 Barsua 6.22 8.36
Kalta 4.77 5
8.43 Barsua Sild 8.55
Kalta i

5.06

5.83 5.07
4.33 A3
5.31 4.64
6:23 L
414 4.
5.61 L
5.35 e
5.90 5
5.67 10.07
5.83 a
5.28 7.80

5.14

Op account of low production of lump ore in captive mines,
the Palnt had to purchase the following quantities from the



National Mineral Development Corporation Ltd., Bolani Ores and others at higher cost :

1974-75 1975-76  1976-77 1977-78

1970-71  1971-72 -1972-73  1973-74

Quantity'purcha;ed (in lakh
: 0.32 0.67 1.09 0.15 3.08 0.22 0.80 0.04

tonnes) Low grade

High grade : : s 5.45 4.70 3.80 1.64 2.53 4,63 2.41 4.18
percentage of purchase price J

as a percentage of the cost of

raising (variable cost plus

freight in own mines)

228.88

113.68 124.03 137.09 125-30 117.90

-
o
wn

x»

175.09 19
185.35

Low grade

wn
N
(==
~1
—
2
~1
o
s

High grade . ; ; 1

S¢S

r
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3.02.02 Barsua Mechanised Mine

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

(b) The proportion of lump and fines, as per the Project
Report of the mine, was expected to be 47:53. A team of
German experts engaged in 1966 for assessing the :potentiality
of the Barsua Iron Ore deposits, had, however, indicated in its
report of February 1973 that achievable lump/fine ratio was
30:70.



The actual production as compared with rated capacity and budgeted production sad the actual

lump/fing  ratio during 1970-71 to 1977-78 were as follows :
x (In lakh tonnes)

Year Rated Budgetcd Preduction Actual Prcauctmn Pu‘ccntdgc Lump
capacity =y ——— of fine
Lump Fines  Total Lump Fines Total actual ratio

preduction
to rated

: cupacity
(1) (2) (a) (3b) (3¢) . (4a) @b) (4c) ) (6)
1970-71 , : : 28.03 9.00 10.20 19.20 5.37 4.15 ).52 - 34.0 56:44
1971-72 . . : 28.03 7.20 7.20 14.40 4.81 4.53 9.34 33.3 52:48
1972-73 . : 3 *28.03 7.80 7.80 15.60 7.01 8.34 15.35 54.8 46:54
1973-74 . s . 28.03 6.50 7.36 13.86 4.65 6.47 11.12 39.7 42:58
1974-75 . 3 E 28.03 S0 11.00 16.30 4.53 8.20. 12.73 45.4 36:64
1975-76 . : : 28.03 4.00 10.50 14.50 ST, 10.56 15.73 56.1 33:67
1976-77 . ; . 28.03 4.20 11.00 15.20 6.22 8.36 14.58 52.02 43:57
1977-78 . ) . 28.03 4.20 9.60 13.80 5.15 8.55 135 70 48.88 28 6’

—_— e — R <

Nots ; Accmdmg to the Managnnmnt April, 1981 1cv1sed rated capacity is 0 16 ldl\h tonms

LS
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Actual production ranged between 33.33 per cent and 56.1

per cent of the rated capacity and lump fines ratio also deteriorat-
ed over the years.

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

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

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

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

(iv) Non-availability of mine equipment.

(v) Inadequate and erratic wagon supply by Railways
resulting in heavy accumulation of stock of iron ore
fines at Barsua siding which restricted the operation
of the crushing plant and production of lump ore at
the mines.

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

(vii) Frequent mechanical and electrical breakdowns.
(¢) The actual cost of production of lump ore and fines

during 1972-73 to 1977-78 as a percentage of the standard cost
introduced from 1972-73 was as under :—

Actual Cost as
percantage of standard

Cost
Year Lump Fines
1972-73 A 5 - s ; 4 A 5 104 .88 90.95
1973-74 3 § s 3 2 2 3 £ 125.64 87.80
1974-75 2 : s i F - : / 95.85 95.85
1975-76 x : 5 ! : : 3 ¥ 88.22 88.22
1976-77 4 3 ; 4 ¢ ! 5 5 95.16 95.16

1977-78 . 3 : 3 s 5 2 - 99.73 9973
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It ‘was observed that the cost of Jump ore had increased
steeply during 1973-74. i
(d) Fe content in iron ore

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

mittee:— :
(Fe contant as percentage)

o raiey ; Lump Fines Sinter
As per project provision . : ; : 60.00 g 51.00
As per Norms Committee 62.00 2 48.00
1970-71 59.50 ST 43.30
1971-72 60.25 59.5 45.16
1972-73 59.68 58.4 42.98
1973-74 59.81 59.0 44.23
1974-75 60.90 60.7 44.80
1975-76 61.90 60.5 47.98
1976-77 - 5 60.75 991 47.40
1977-78 - 61.17 993 47.03

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

cent and in fines by 3 to 4.5 per cent.

It will be seen from the data given below that the beneficia-

tion plant had operated below the rated capacity viz., 4.22 lakh
tonnes for washed lumps and 4.85 lakh tonnes for washed

fines :—

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

Quantity washed (in lakh tonnes)
(@) Lump 3,207 .08 - 2,12 M1 87 185 [ 2.4 1298 2.9

()| Fins' Lt 1222 12591 112: 700 L2.00) 2881 414.09 3,21 2/69
S/9 C&AG/81—3



The lower utilisation of the beneficiation plant was attribufed
by the Management to the following reasons :—

“(i) Disposition of beneficiable ore to direct ore in the
total deposit at Barsua Iron Mines is in the ratio of
60 : 40. For optimum utilisation of the direct ore
and keeping to the quality requirement of “the
Plant, direct running of the plant is required without
washing for sending high grade fines to Sintering Plant
at Rourkela and to meet fine ore supply to Bokaro.
(ii) Water available during these years was not sufficient
to run beneficiation plant for operation. It will only
be possible -when additional water supply faciliﬁe§ ;
come up.” b

(f) With a view to improving the quality' of ore, thé Action

Committee appointed -by Government had recommended (May

1973) .the provision of additional facilities ‘at Barsua Iron -Or¢
Mines for re-sizing lump ore and to provide for additional storage
and ‘handling facilities, Facilitics for screening and additiopal
make up water for ore Beneficiation Plant were provided between
August 1976 and December 1980 at an estimated cost of
Rs. 69.90 lakhs. -

(g) Utilisation of Haulpack Dumpers

As on 3lIst March 1978, Barsua Iron Ore Mines had 24
Haulpack dumpers purchased at 2 cost of Rs. 273.26 lakhs. Tt
was noticed ‘that the availability of these dumpers ranged from
54.9 per cent in 1970-71 to 43.8 per cent in-1977-78 of the total
available hours during these' years. The. lower availability was
attributed by the Management to manufacturing defects, parti-
cularly in the engine, and long delay in supply of spares.

The Management further stated (April 1981) that manu-
facturing defects in the ‘engine have since been rectified although
the ‘spare parts supply position is yet to imMprove.
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3.02.03 Kalta Iion Ore Mines

- (a) These mines are being operated manually since 1966.
The area which is being exploited manually, contains about
101.188 million tonnes of mineable iron ore. Detailed pros-
pecting for final assessment of reserves is yet to be made,

Till October 1972, raising of ore was done departmentally.
A contractor was also engaged from November 1972 in order
to raise additional quantity of ore. Transporting and loading
of ore i3 done through contractors,

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

Year .- 1970- 1971- 1972- 1973- 1974~ 1975- 1976- 1977-
TAMR, s 73 74 75 76 737 (Wl 2

Budg:ted

raisings (in

lakh tonnes) 2.54 3.60 3.60 7.20 7.80 7.20 < 6.00 .. 4.80
Actual

raisings (in :

lakh tonnes) 2.08 ' 2,13 3.90 6.32 5.11 S5.41 4.7 5.06

The marked shortfall in production during 1974-75 and
1975-76 was attributed by the Management (September 1975
and November 1976) inter &lia, to strict quality eontrol, inade- .

quate Iabour strength, absenteeism due to heavy rain, etc.

{c) The cost of raising the ore showed an upward trend as

indicated below :—

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

Cost per tonne
(in pereentage) 100 102,98 109.48 113.94 134.30 137.51 166.72 184.93

3.03 Limestone

3.03.01 Low grade limestone is used in Blast Furnaces and
Sintering Plant while high grade limestone i8 required for Sterl
Melting Shop.
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On the basis of the norm of consumption indicated in the
Project Report, 5.62 lakh tonnes of low grade and 3.15 .lakh
tonnes of high grade limestone are required for the production
of 1.8 million tonnes of steel ingots. The requirement of low
grade limestone is met from the captive mines at Purnapani
(at a distance of about 35 Kilometres from the Steel Plant) ?,nd
that of high grade fr8m Satna Mines of the Steel Plant (at a
distance of about 731 Kilometres).



3.03.02 Purnapani Limestone Mine

{a) The actual production of limestone from the Purnapani Mine vis-a-vis the budgeted produc-
tion and the rated capacity during 1970-71 to 1977-78 is given below :—
(Figures in lakh tonnes)

Year Rated Bud;,»tud Producmn 5 Actual Production Percent-  Percent-
capacity ~——— e i vE RO age of

) Lump - Fincs Total Lump Fines Total actual actual

production production

to to

rated budgeted
capacity production

(1) (0] @) @ () () (7) - ® ©) (10)

R o Ga & o 2.04 6.72 AR 597 81.1 78.4
WO s o 6.5 4.25 2.04 6.29 2.61 0.92 3.53 54.3 56.1
L S R 6.5 4.25 2.04 6.29 4.25 1.45 5.70 87.7 90.6
(0T 2 St 6.5 4.37 .45 Fegy 4.12 1.13 SRS 80.8 77.0
(e e 6.5 5.22 2.45 7.67 3.30 1.20 4.50 69.2 58.7
1o e gt 6.5 4.06 0.31 4,37 3.18 1.42 4.60 . 70.8  105.3
MOTET - - - 6.5 4.09 1.94 6.03 3.69 1.37 5.06 77,95 —=abang
ST .+ 6.5 5.16 -

1.68 6.84 25, CJf 12519, Clol (ST B! 75.4

Notg : *According to the Management, the revised rated capacity is 6.19 lakh fonnes.

The Management atributed the shortfall in production to low off-take by the Plant, frequent
break-down of shovels, dozers and secondary crusher motor, short supply of wagons, power restric-
tions, rechanical and electrical break-downs, developmental work etc.

€9



(b) As there was no arrangement at Purnapani to supply—6 mm fines and the Sintering Plant
crushers were not ready for crushing the limestone fines available from Purnapani, the following quan-
tities of limestone were purchased frcm outside sources at a higher cost to mect the reqnirement of the

Steel Plant :—
Year 197071 197172 197273 1973-74 197475 1975-76 197677 1977-78

+ Quantity purchase (in lakh ton-
nes) - . : 5 s 0.46 0.35 0.43 0.27 0.13 0.13 0.08 0.35

Purchase price as 4 percentage of

variable cost of production per :
__ tonne of own limestene . ; 189.85  176.12  200.42  229.91 138.22 160.35 142.05 137.72
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3.03.03 Satna Limestone Mine i

'(a) The ‘'mine has a reserve of about 50 million tonnes of
high grade limestone and 47 million tonnes of low grade lime-
stone, The raising and transporting of limestone from this mine
is dome through contractors except a portion which was worked
departmentally upto May 1964. .

- .{b) The following table indicates the actual production of
jimestone vis-a-vis the budgeted production and reasons for short-

fall in production during the' cight yvears ending 31st March
1978 :—

(Figures in lakh tonnes)

Year' Budg ted  Actual Reasons for shortfall
Production Production i
m ) (3) ; “
1970-71 . A 4.32 2.91 Restricted supply of wagons.
1971-72 e N 3.60 1.71 Accumulation of stock at mine,

labour troubles and roof
collapse of Steel Melting Shop®

T

1972-73 W o 3.27

2.15 Expiry of mining contricts.
1973-74 2 ‘ 3.60 2.30 Poor performance of contrac-
tors, short supply of wa gons
and heavy steck at mines.
197475 { : 3.85 2.76 Short supply of wagons.’
1975-76 : ; 2,78 2.03 Heavy stock at mines and siding
1976-77 ® . 3.00 3527
1977-78 e . 2.60 2.25 Less off-take by Plant, labour

unrest and deparumcr talisa-
tion of mines.

-

3.04 Dolomite

A quantity of 3.32 lakh tonnes of dolomite is required for
oneratmg the Blast Furnaces and the Steel Melting Shop at full
‘capacity. The Plant has its captive mines at Bhojpur, Gatita-
. nagar and Baradwar.



The consumption of dolomite in the Steel Plant from 1970-71to 1977-78 was as follows :—

_— e —— e - ——— e e
Year 1970-71 1971-72 1972-73 1973-74 1974-75  1975-76 1976-77 1977-7_8_
Consumption (in lakh tonnes)
(@) SMS Grade—Lump ore 0.57 0,51 0.72 0.67 0.69 1.43 1.78 1.76
(b) Blast furnace grade :
({) Lumpore . : 1.18 0.91 0.66 0.48 0.13 s 0.25 0.41
(i7) Fines . ® : 0.22 0.06, 0.22 025 0.42 0.47 0.41 0.71
() Total . : 1.97 1.48 1.60 1.40 1.24 1.90 2.44 2.88

°

As against the total consumption of 14.91 lakh tonnes during 1970-71 to 1977-78, a quantity of
6.49 lakh tonnes of dolomite was despatched from the captive mines during February 1973 to March
1978 and balance quantity was purchased from market .

3.05 Manganese Ore

3.05.01 Manganese ore is required for use in the Blast Furnaces. A part of the requirement
is met from the captive mines at Dengura. The following table indicates the actual production from
the mine vis-g-vis the budgeted production and consumption during 1970-71 to 1977-78: annual produc-
tion envisaged in the Project Report was 0.60 lakh tonnes :—-

(In lakh tonnes)

Year 1970-71 197172 197273 1973-74 197475 197576 197677 197778
Budgeted Production B (.08 (40 =040 02k - 024 ¢ 0,30, .. 035 0.40
Actual Production . *. . 0.26 623 - Sy 0T 0.01 0.19 021 .,0.14 0.03
Consumption . . = 1.14 0.90 1.40 1.30 1.64 2813 2.28 1.99

29
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The shortfall in production was attributed by the Manage-
ment (January 1975, November 1976 and October 1979) to

the following reasons :—

(i) The ore in leasehold areas occurred m pockets and,
as a result, exposed ore was gradually exhausted
during 1970-71 and 1971-72. :

(ii) Towards the end of 1972, 13 quarries were opened,
but none behaved well with regard to quantity and
quality, Finally, the entire mining operations had

to be discontinued.

(iii) Poor labour strength of contractors.

(iv) Heavy overburden removal and low recovery ©of
the midnganese ore.

(v) Low yield of manganese ore
1977-78).

(1976-77 and

. In view of poor performance; mining operations were tempo-
rarily suspended with effect from 5th February 1973 for further
prospecting and were resumed from 8th January 1974. 'The
operation of Pengura Mines has been stopped from October

1977.

3.05.02 Owing to insignificant production, variable cost of
raising manganese ore (f.or. Plant) was generally morc or
equivalent to the average purchase price paid for the manganesc
ore purchased (f.o.r. Plant) in 1970-71 to 1972-73 and 1974-75
to 1976-77; the production in 1973-74 and 1977-78 was
nominal.

1

4. Services and Fuel

4.01 Besides raw materials, various units of the Steel
flerent types of services and fuel for the production
Major services required are stcam, clectri-
water, air blast, refractorics, etc.

Plant

require di
of iron and steel.
city, oxygen, compressed air,
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Fuel requirements comprise gases like coke oven gag and blast
furnace gas and liquid fuel such as coal tar (pitch creosote
mixturc), benzene, naphtha and furnace oil. For the produc-
tion of some of these services and fuel, separate units have
been set up while other items are produced as concomitants of
the regular operation of certain other units of the Steel Plant.
The production and consumption of major services and fuel are
discussed in the succeeding paragraphs.

4.01.01 Steam

(a) High pressure steam is required for the captive power
Plant and for turbo-blowers which supply air to the Blast Fur-
naces. The requirement of steam is 425 tonnes per hour for the
Power Plant and 195 tonnes per hour fo. the turbo-blowers.
Thig requirement is met from six boilers of 125 tonnes (mini-
mum) capacity per hour of steam. Of these, five boilers work
continuously while the sixth serves as a standby.

Four of the six steam boilers have been designed to use blast
furnace gas, coke oven gas and small size coke (below 40 mm)
in_epecified proportions. The other two steam boilers have been
designed to utilise either blast furnace gas or coal or combina-
tion of both.

(b) In actnal practice, fuels were seldom used in the propor-
tion' envisaged in the Project Report on account of the following
reasons given by the Management in June 1974 :—

(i) The use of coke breeze without adequate gaseous
fuel rtesults in incomplete combustion leading to
clinker formation.

(ii) High percentage of fines (below 3 mm) in coal
received mostly from the collieries in the Central
Division of National Ccal Development Corpora-
tion (Now re-named as Central Coalfieldg Limited).
On certain occasions, the percentage of fines was as
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high as 26 to 27 as against 10 stipulated in the
~contracts with the supplying agencies.

(iii) For effective burning of coke breeze, sandwich fiting
with coal was essential which called for major
changes in the grade and feeding system of the
boilers,

The Ministry stated (October 1978) that since no surplus
coke breeze was available now (as the entire quantity of availa-
ble coke breeze was wused in the sintering plant), the question
of using coke breeze in Power Plant did not arise.

The non—availability of the fuels in the proportion envisaged
in the Project Report necessitated the use of other costly fuels
which resulted in extra expenditure of Rs, 13.15 crores from
1970-71 to 1977-78 (upto April 1978).



(¢) The heat consumption per Kg. of steam during 1970-71 to 1977-78 had increased progressi;
vely, thereby resulting in decline in thermal efficiency, as per data given below —

" Year 1970-71 1971 72 197273 1973 74 1974 75 1975-76 976 77 1977 78

Heat consumption fer Kg of steam :
Produced (K. Calories) . 718 V728 735 736 751 748 751 746

Thermal efficiency of boilers .
(Percentagx.) % 3 90.5 89.5 88.8 88.7 87.3 87.6 87.3 87.9

0L



(d)
* actual

71
Leakage of steam.—The following table indicates the
production and loss of steam due to leakage in steam

pipeline etc. duringr 1970-71 to 1977-78 :—

Production Losses Percentage Cost Total

Year (in lakh  (inlakh per value
tonnes) tonnes) tonne (Rs. in

Rs. lakhs)

)} @ () (4) ©) ©
1970-71 39.72 0.59 1.5 18.07 10.63
1971-72 35.98 0.35 1.0 19.56 6.88
1972-73 39.03 0.42 1.1 20.59 8.68
1973-74 40.15 0.51 1.3 23.59 11.94
1974-75 40,02 0.65 1.6 30.86 19.98
1975-76 43.09 0.81 1.9 39.21 31.66
1976-77 45.16 0.80 1.8 4.12 35.08
- 1977-78 45.22 TN TE 25 45.82 50.98

A

On the basis of recommendations made by the Committee
appointed by the Management in 1967, certain rectifications
had been made in steam pipelines in the By-Product Plant dur-
ing 1970-71 but leakage still continued.

The Management stated April 1981 as follows :—

“Steam leakages and condensation of steam resulting
m Joss are inevitable in the process of steam generation,
transportation and consumption. As the equipments get
old, leakages are expected to increase. The process of
rectification and plugging of leakages is thus a conti-
nuous one. Considering these aspects, the loss of 1.1
per cent to 2.5 per cent in the production, distribution
and consumption of steam is quite normal as it covers
both leakage and condensation loss. Efforts are always
there to check and plug the leakages. However, some of
the leakages at' main distribution system can be attended
by taking shut-downs to avoid loss of production in the
plant. The shut-downs are taken at opportune time to
minimize the loss of production”.
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4.01.02 Electricity

" (a) For the operation ot the Steel Plant at full capacity
(1.8 million tonnes of steel ingots), the peak requirement of
electricity (including the requirement for the Fertilizer Plant and
the township) was estimated at 156 MW. Out of this, a
maximum of 55 MW was to be supplied by the Hirakud grid
of Orissa State Electricity Board and 101 MW was to be met
from the captive Power Plant having a capacity of 128 MW and
installed at a cost of Rs. 10.55 crores. The Power Plant has
5 generators of the capacity of 25 MW each, out'of which
four are expected to work at a time and the fifth is to sexrve as
a stand-by. In addition, there is a back pressure set of
3,000 KW and two emergency diesel sets of 500 KW cach.

~ The generation during 1970-71 to 1977-78 ranged between
50 and 67 MW only. The Management stated (December .
1977) as follows .—

“With four Turbo-alternators in operation theoretical
maximum peak generation that can be - achieved is
100 MW. The machines are old and in use for a long
period (18 years for 3 generators and 11 years for 2
generators). It is quite but natural that they have been
derated to 85 to 90 per cent of the rated capacity, The
Turbo-alternators cannot be run at their achicvable
capacity since they have to take care of the rolling, peaks
of Hot strip Mill and Tandem Mill. In other words
the * Turbo-alternators can tun at a basc load of
18—20 MW thereby keeping a margin of 2—4 MW to
take care of the peak. loads. Therefore. the achievable
maximum generation expected out of the Turbo-alter-,
nators would be in the range of 75—80 MW. = Con-
sidering the steam availability for the Turbo-aliernators,
the average captive generation on an annual basis, will
be in the thnge of 60—65 MW now which is likely to
improve to 75—-80 MW when the. medium  pressure
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boilers will be commissioned (expected in March 1978).
Therefore, considering the capabilities lof Boilers and
Turbo-alternators, the annual average generation of
R.S.P. would be in the range of 75—80 MW. We have
- not considered the Back-pressure turbine of 3 MW

capacity since its e¢ffective contribution is only about
1.5 MW or so”.

The first medium pressure Boiler was commissioned im
Apnl, 1978 and the second one in July 1978.

(b) The table indicates the cost of generation of electricity
in the captive power plant vis-a-vis the price of power purchased
during the years 1970-71 to 1977-78 :—

(Rs. per 108 KEWH)

Cost of - generation in .« the

Year - captive power plant Pu."ch’:.sé
price
Variable Fixed Total
(1) 2) 3 @ %)
1970-71 TR A e 83,59 . 1.37.51 41121100 B T2
1971-72 VAT A 94,07 40.11,,, 134,181 +81.3%
1972-73 A I F TR 7 56.97 ;131,48 ; 88.47
1973-74 i A 94.74 50.29  .145.03 98,72
1974-75 o Uit A ol AT R 43.85 | | 17117 11 9861
1975-76 : SANDLAl SAE4 46.77 . 943.52. 144 36
1976-77 Bl e i s LI BESIR 13 4587 " 234,63 150.69

1977-78 : ; , h 183.11 57.13 240 .24 I58.65

The cost of generation 'was much more as compared to the
purchase price and even the variable’ cost was more except
during 1972-73 and 1973-74.

(c) It will be seen from data given below that actual con-
sumption of steam per MWH of electricity generated during
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1970-71 to 1977-78 was more than the project norm, except
in 1976-77 :—

) Requirement Generation Total re-  Actual Excess
Year of steam ofelcctri- quirement  input. consump-
per MWH city of steam of tion of
of electricity  (MWH) on the steam steam (in
as per DPR basis of (inlakh lakh
(Tonnes) DPR rate tonnes) tonnes)
(in lakh (Col. 5-4)

tonnes)

Ay (Cel.2x3)

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

1970-71 i x 4.56 4,85,205 22,13 24.88 2.75
1971-72 % 5 4.56 4,42,991 20.20 22555 2.35
1972-73 : : 4.56 4,85458 22.14 23.38 1.24
1973-74 = . 4 4.56 495181  22.58 23.58 1.00
1974-75 3 . 4.56 5,10,427 23.28 23.84 0.56
1975-76 A & 4.56 5,30,566 24.19 24.39 0.20
1976-77 3 4 4.56 5,77.825 26.35 26.11 (—)0.24
1977—78 J . ¥ 4.56 5,83,747 26.62 26.91 0.29

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

(d) Transmission Losses

In this Plant, the entire quantity of electricity generated and
purchased is shown as consumed and the transmission losses are
not shown separately, as is done in Bhilai and Durgapur Steel
Plants. According to the Management, the ‘available metering
arrangements do not permit measurement of line losses separately.

The Ministry stated (June 1981) as follows :—
“Rourkela Steel Plant has also started reporting loss from
1978-79. However, like Bhilai, this is a derived
figure. Total transmission loss includes transformer

and di§tribution loss.”

(e) Use of metailurgical coal in Power Plant

The boilers of the Power Plant are designed to use slack
coal. After expansion of the capacity of the Plant from 78 MW
to 128 MW (October 1966) under the 1.8 million tonne stage,



substantial quantities of metallurgical coal (details given below) have been consumed, resulting in an

7]
: extra expenditure of Rs. 1.53 crores during 1969-70 to 1977-78 (upto 30th April 1978) “—
>

QU0 DA TR BTN, 9nes frs. Lo 197677 1977-78

= Metaliurgical  coal
consumed (in lakh

18

tonnes) : 7 0.53 0:48 = 5037 0.42 0.33 _ Nil 0.17 0.47 0.34
Percentage to total 3
consumption s 19.5 17.0 15.3 18.1 12.7

2 ; 2% 2 6.2 16.8 11.3

SL
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In regard to the use of metallurgical coal in the boilers, the
Management stated that metallurgical 'coal was used under
compelling circumstances (mentioned below) to keep up the
generation vitally needed for plant operation and to take care
of shortage of power from external sources :—

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

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

(f) Defective lay-out of Power Plant

The Committee appointed by the Chairman, Hindustan Stecl
Limited in May 1970, for preparing the ccmpletion report of
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1.8 million tonne stage for which Project Report was prepared
by the Central Engineering and Design Bureau, had pointed out
(August 1973) the following deficiencies in the lay-out of the
Power Plant :— .

(1)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

The area around the boilers, turbo-alternators and
the turbo-blowers under the expansion scheme was
very much cramped.

The Ash Plant was installed very near the cooling
tower resulting in the circulation water getting
polluted. Some partition walls were built to avoid
flying of dust to cooling towers. }

Storage capacity of the Coal Handling Plant was
hardly sufficient for 10 days’ requirements.

Air compressors for ash handling had been installed
in a dusty area.

Almost all the cables for power, control and instru-
mentation of the auxiliaries of the expansion boilers
were laid along cable racks erected in a very much
congested area between the two boilers. They were
also in close vicinity of coal feeders, pulverised coal
distributor pipes and hot air pipes. Thus, they were
constantly exposed to fire hazards because of high
ambient temperature, accumulation of coal dust,

efc.

The layout of the above cables was such that the
entire area was not at all accessible to carry out
routine inspection and cleaning jobs as well as
breakdown jobs.

The layout of equipment like I.D. and FE.D. fans
motors ‘was such that it was difficult to dismantle
and remove the motors for overhauling and repair.

The Management stated (February 1977) that action had
been taken to remedy the deficiency of air compressor for ash
handling. Compressed air for Ash Plant was now being drawn
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through pipeline from the delivery side of turbo blowers and it
was operating satisfactorily. As regards other defects, it was
stated that these could not be rectified without major alterations
involving something like complete re-location of the expansion
boilers which was not practicable. ;
4.01.03 Oxygen A
The oxygen and nitrogen required for the operation of the
Steel Plant are produced in an oxygen Plant having 4 units
(three with a capacity of 3,300 NM?® per hour of 99.5 per cent
purity oxygen and 6,500 NM® per hour of 99.99 per cent purity
nitrogen each and the 4th unit having a capacity of 6,300 NM'
per hour of oxygen and 6,500 NM® per hour of nitrogen).
As against the total requirement of 13,500 NM?® per hour of
oxygen and 19,000 NM?® per hour of nitrogen for 1.8 million
tonne stage, the rated capacity of oxygei plant is 16,2000 NM?*
per hour of oxygen and 26,000 NM?® per hour of nitrogen.

It will be seen from the data given below that, although
actual production of oxygen and nitrogen during 1970-71 to
1977-78 was less than the rated capacity, consumption was still
less than the production and substantial quantity of oxygen and
nitrogen had to be bled out :—

OXYGEN g

(Quantity in 103 NM?2)
Yeur Rated Actual Actual  Gas bled Percent-
capacity production® consump- out age of
tion bled out
gas to
productic n

) T i B @) ) ©) ©)
1970-71 ; . 1,41.912 1,02,131 59,348 42,783 41.9
1971-72 3 ‘ 5 88,156 48,272 39,884 45.2
1972-73 3 ‘ [ 1,06,232 66,436 39,796 37.5
1973-74 ) } % 1,08,903 61,541 47,362 43.5
1974-75 : . 4 1,02,126 60,353 41,773 40.9
1975-76 : . AL 1,13,209 72,039 41,170 36.4
1976-717 b ok 0 53 1,22,959 88,684 34,275 27.9
1977-78 : ) o 1,21,031 98,111 32,920 27.2

T e e e e e Sl

#The offcet of small quantity of oxygen in stock has not been taken
inte account.
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NITROGEN
(Quantity in 10® NM=>)

197071 . 227760 1,63850 60,086 108,764 4.4
TO7A=T00 gk A 2o Y 148,809 102,359 46,450 31.2
e ¥ 1,81,217 100,025 81,192 4.8
197374 40 8 | & 1,57,688 100,264 57,424 36.4
1074758 Bt Aty 44 9 1,54,799 112,813 41,986 27.1
1975760 % v (! 1,98,052 153,794 44,258 2233
1976715, 1 Wi w0 212330 1 159.71d0 4 152,698 24.8
1977218 i e 't 2,01,045 163,024 38,021 18.9

Lower consumption of oxygen and nitrogen was owing to
less off-take in L.D. converters and in the Fertilizer Plant.

The Action Committee appointed by Government in
December, 1971 to study the working of the Rourkela Steel

Plant, had recommended in its report (May 1973) that storage
facilities, both for liquid and gaseous oxygen, should be provided

in order to meet the requirements of oxygen for the comverters
and to reduce the.loss of oxygen. Accordingly, 4 gaseous oxygen
tanks and one liquid oxygen tank were installed and commissioned
in April 1976 and July 1976 respectively. The expenditure
booked against this scheme upto August 1976 was Rs. 63.10

lakhs.

The Ministry stated (October 1978) that, after the
commissioning of storage facilities for liquid and gaseous oxygen
in March and July 1976, the bleeding has. come down since
1976-77

4.02 Fuel

(a) All the units of the Steel Plant which consume fuel for
operation, use gas as principal fuel. Gas is a by-product of
Coke Ovens and Blast Furnaces.
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T'he  production of gas was less than that cnvmgud in the
Project Report as indicated below :—

(Figures in 105 NM?)

Lo Coke Ovul Gas Blast Furnace Gas R;m'ukx
W, DIBIRE VAstiE D PR ARl A
il) (2) 3) 4) (5) (6
1970-71 : . 7,53,360 4.87,038 47.47,920 28,00,525 Net after
taking in
to acco-
unt losses

1971-72 ¥ : £ 4,32,738 e 23,92,871

1972-73 5 s L 4,92,737 h 27,57,378

1973-74 - x 43 4,46,172 s 24,43,400

1974-75 s . 34 4,57.415 & 24,64,643

1975-76 3 : 5 5,49.,782 4 28,210,775

1976-77 5 g 5 5,99,547 4 29,59,116

197778 : : 5 5,24,851 e 30.14,864




The calorific value (K/Cal. per NM2) of blast furnace gas was also lower than that indicated in
the Project Report as will be seen from the following table :— 2

(K/Cal. per NM3)

Particulars As per . ACTUALS
Project B\
Report  1970-71 1971-72 1972-73  1973-74 1974-75 1975-76 197677  1977-78
Coke Oven Gas ; 4000 4069 4062 4202 4204 4253 4221 4193 4122
Blast Furnace Gas . 1000 945 925 922 90% 900 891 905 933

18
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(b) On account of low yield, the requirement of gas in
different units of the Steel Plant and the Fertilizer Plant could
qot be met in full. As a result, the four turnaces of the hot
rolling mills were converted to oil firing in 1971 and 1972 at a
cost of Rs. 32.97 lakhs (March 1974). The additional
expenditure incurred on the consumption of furnace oil VIS-G-VIS
coke oven gas in the rolling mills during 1971-72 to 1977-78

amounted to Rs. 9.59 crores.

403 Internal Rail Transport

The Project Report of 1.8 million tonne stage envisaged the
provision of 36 diesel clectric locomotives (including threc
additional locomotives in case the Plant’s Railways were required
to operate upto the marshalling yard of the Indian Railways at

Bondamunda) .

The actual number of locomotives with the Plant, requirement
on line as assessed by the Management, locomotives under
maintenance, repair and overhaul and the actual availability on
line during the years 1970-71 to 1977-78 were as follows :—

Requirement  Actual Under Actuzl
cnline as  no. during maintena- availabi-

Year 7 >
assessed the year nce.repair . lity on
by the and line
Manage- overhaul
nient
1970-71 3 37 8 29
1971-72 35 -35 7 28
1972-73 35° 37 10 27
1973-74 35 37 9 28
1974-75 35 41 10 3t
1975-76 35 41 6 35
1976-77 35 46 10 36
35 46 8l 38

1977-78 : : . ]
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Locos were also hired by the Management from the Railways
upto 1975-76. The hire charges including hirc charges for the
“pool through” locos from Ist Junme, 1975, paid during the
period from 1970-71 to 1975-76 amounted to Rs. 130.80 lakhs.
The above amount does not includé the hire charges of Rs. 15.45
1akhs paid at Barsua Iron Ore Mines during 1970-71 to 1975-76.

In this connection, the Management stated (October 1979)
as follows :—

“Even though the Detailed Project Report envisaged
requirement of 36 Nos. of diesel electric locos, the
requirement ‘was updated to match the practical
working conditions of the plant including the changes
in the operating pattern of plant units and railways
and the maintenance needs. The National
Productivity Council recommended the requirement
as 45 Nos. based on above. Consequent to above
there had been shortage of Jocos available for
operation which had to be compensated by hiring
steam diesel locos to the -extent warranted at that
time.  Payment of charges for railway locos used
in “pool through” system introduced following
Khandelwal Committee recommendations, has to be
viewed from the angle that such a system was
necessary to meet the demand pattern of raw
materials on Blast Furnace high lines and inability of
railways to provide more BOBS wagons in close
circuit. While planning internal requirement of
locos, this factor of usage of Railway locos has to be
taken into consideration and to this extent payment
on this account is part of built-in scheme of raw

material handling.”

The amount of demurrage paid during 1970-71 to 1977-78
together with rate of demurrage charge, number of wagons handled
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and the average detention hours per wagon for which demurrage

was paid are given below :—

Year

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

Amount  Rate of No.of  Average
of demu- demurrage wagons detention
rrage paid  charge handled hours per

(Rs. in  (Rs. per wagon f¢r
lakhs)  wagon) — which
demurrage
was paid

Tt D% ) @ O]
36.52 16 255826 24
39.00 16 241707 26
5531 16 287263 31
199.28 50 260361 37
146.72 50 277439 26
113.83 = 50 339751 v 17
132.30 50 © 365796 18
116.45 50 349360 17

The Management attributed the f&llowing factors for the
payment of demurrage :—

(i)

(ii)

(it}

The revised free time rules which were made
applicable from 1973-74 did not take into considera-
tion the legitimate needs of the steel industry as
claborately presented to the Railways in the form
of Memorandum. To this extent, the free time rules
were inadequate and, therefore, there is a built-in
potential for incidence of higher detention.

The bunching of wagons by Railways resulted in
hold-up of wagons. Railways were niot able to
synchronise the movement of wagons with the actual
requirements of the Plant on a day-to-day basis.

From May 1973, Railways unilaterally raised the
demurrage rate per wagon to Rs. 50 per 4-wheeler
from the earlier rate of Rs. 16 per 4-wheeler (an
increase by over 300 per cent). The steel industry
had approached the Steel Ministry and the Ministry
of Railways on the disproportionate increase. The
case is still pending.
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With a view. to reducing the incidence of demurrage, the
following steps were taken by the Management from time to
time ;—

(a) Augmenting the loco power by importing additional
locos. :
(b) Requesting the Railways to develop the locomotive

suitable to meet the requirements of the steel industry,
and to increase free time allowed by the Railways.

(¢) Instructions were also issued by the Management
(July 1973) to the concerned departments with a
view to avoiding detention of wagons and other
connected matters,

o

4.04 Stores and spares

The value of consumption of stores and spares as com-
pared with the total expenditure incurred on the production of
steel during 1970-71 to 1977-78 is given below :—

(Rs in cu‘uw

Year F\p\ndxtuu T( tal  Percent-
: on expendi- age
stores ture
&

spares. i
(1) ) 3) @)
1970-71 ¢ ; i ’ y 2} 96 124.54 10.41
1971-72 | : g 4 . 14.23 126.60 11.24
1972-73 g : ¢ : : ; 21.40 163.50 13.14
1973-74 ; ! A : : 24 .45 177.30 13.79
1974-75 { X ¢ : 4 { 26.97 220.97 12.21
1975-76 - 3 ! : : 32.14 283 .27 1138
1976-77 3 : - : , ¢ 54.73 333.01 16.43
977~78 ; . : ! ’ A 67 64 397. 60 17 01

A comlmttcc appomted by Steel Authority of: Indla Lumted :
observed (October 1973) -that it should be possible to bring
down progressively the consumption of mechanical spares to the
extent of 5 to 10 per cent per annum from 1975-76 onwards by
introducing systematic forward planning for spares, stores and
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tools and regular inspection of machinery, etc. The Management
Stated (April 1981) that the desired reduction could be achieved
for the years 1975-76 and 1976-77. However reduction in the
overall consumption of stores by 5 to 10 per cent per anpum
could not be achieved due to the following reasons :—

(i) Due to ageing, plant equipment needs more main-
tenance than in earlier period.

(ii) Additions of new balancing facilities and new units
like 5A Battery, Slag Granulation Plant, Spirally
welded Pipe Plant, New Soaker Cranc and others
resulted in additional consumption of spares.

(iii) Price escalation has further increased the cost of
spares,

5. By-Product and other Arisings
5.01 By-Products

5.01.01 1In order to recover valuable chemicals from crude
coke oven gas and also to remove harmful and corrosive ingre-
dients therefrom, a by-product plant with the following wnits was
installed as part of the main Steel Plant (Cost Rs. 14.58 crores).

Units Final p?"duct produced Manner of disposal
AP R T ) ; 3)
Ammeonium  Sulphate  Ammonium Sulphate Sale
Plant
Benzol Rectification Benzere, Toluene, Xylene, Sale and internal con-
Plant solvent naphtha. sumption.
Tar Plant Pitch, Tar-products, Cru- Sale and internal con-
de Tar oil, Naphtha- sumption.
lene, Crude Anthralene,
fur 1 0il, Creosote oil,
Wash oil.
‘Sulphuric Acid Plant Mainly to meet the re-

quirement of sulphuric
acid for Ammonium
Sulphate Plant and
other units of the
Steel Plant.
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5.01.02 The actual average yield of some principal by-pro-
ducts during 1970-71 to 1977-78 and the norms indicated in
the Project Report and those fixed by the Norms Committes
appointed by the Company in March 1968 are compared = in
Annexure XXII. Tt will be seen that the yield was less (except
of coal tar in 1976-77) than the norms prescribed in the Pro-
jéct Report as well as those fixed by the Norms Committee.

The main reasons for low production were as follows :—
(a) Non-availability of coal blend as prowded in the
Project Report.
(b) Lower availability of gas.
(c¢) Low volume of gas compressed due to inadequate
availability of screw compressors, low yield of
ammonium sulphate due to inadequate availability of
steam for processing ammonia liquor from the
indirect process, and wear and tear of plant and
equipment due  te corrosion/usage.

<

5.01.03 Nephthalene Plant

The following table indicates the actual production of hot
pressed maphthalene and brown naphthalene during 1970-71 to
1977-78 vis-a=vis the rated capacity :—

(Fl"lll‘?s in tomlcs)

‘ Yuu i Wi Rz 1tcdw:apacil\ Actual Productmn Tota]

Hﬁt Brown Hot Brown

pressed Naphtha- pressed Naphtha-

Naphtha- lene Naphtha- lene

lene lene

i 718 R e 5000 2350 875 100 975
1971-72 ! . 5000 2350 621 84 705
1972-73 : : 5000 2350 611 152 763
1973-74 1 : 5000 2250 897 263 1160
197475 3 6 5000 2350 1269 44 1313
1975-76 ( ) ~ 5000 2350 2220 180 2400
1976-77 : ; 5000 2350 2927 269 3196

1977-76 0 5000 2350 2377 200 2686
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The. Statistical Quality Control Department  of the Steel
Plant had made a study in May—July 1973, to find out the causes
of low production. The Statistical Quality Control Department
suggested that (i) attempts should be made to run the re-
distillation unit continuously, (ii) arrangements should be made to
record and control temperature to avoid production of brown
powder, (iii) bagging of finished products should be done daily
instead of accumulating it for a few days and (iv) the press
should be overhauled.

The Management stated (October 1979) that the suggestions
based on the studies have been implemented fully and produc-
tion has improved considerably.

5.02 Other arisings

5.02.01 Scrap is an important arising in *he production of
steel. It may arise in the form of iron scrap or steel scrap; the
former mainly arises in Blast Furnaces, Pig Casting machines,
Foundry and in the form of broken moulds and bottom plates in
the Steel Melting Shop while the latter mostly arises in the Steel
Melting Shop and Rolling Mills. Iron scrap is consumed in the
Blast Furnaces and the Steel Melting Shop while steel scrap is
mainly consumed in the Steel Melting Shop, According to the
Detailed Project Report, the requirement of scrap by the SMS
is as follows :—

(In lakh tonnes)

From Rolling Mills 4.60
Pit side scrap from SMS 0.36
TOTAL 4.96

5.02.02 As stated in paragraph 2.06.01 and paragraph 2.07.01
the arisings of scrap envisaged in the Project Report were as
follows :—

(In lakh tonnes)

(i) Pit side scrap at the SMS 0.36
(#i) Scrap arising from Rolling Mills 4.69

ToTAL 5.05
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The gctual arisings of iron and steel scrap in different umis
of the Steel Plant vis-a-vis the quantities indicated in, the Project
Report for 1.8 million tonne stage, during 1970-71 to 1977-78
are given in Annexure XXIII.

The total arisings of steel scrap in the Steel Melting Shop were
more than the quantity envisaged in the Project Report with
reference to rated production although the actual production «of
steel ingots was less than the rated capacity, The Ministry stated
(October 1978) that actual scrap arising included scraps re-
covered from slag by Hecket Process which was not envisaged in
the Detailed Project Report. Apart from above, steel scrap
arises in the Special Steel Plates Mill also, Till October 1973
these scraps were being despatched to Alloy Steels Plant at
Rs. 1,700 p/t (inclusive of excise duty). From November 1973
Alloy Steels Plant refused to take this scrap and. therefore,
Management have been trying to dispose it of by sale to outside
parties. Some quantity was sold to outside parties and the stock
of scrap lying at plant ag on 30-4-1978 was about 1,082 tonnes.

5.02.03 Mill Scale Arisings

Mill scale is one of the arisings in the rolling mills and is
used primarily in the Sintering Plant and Blast Furnace. As stated
in paragraph 2.07.01, the quantity of 1,16,260 tonnes represents
the mill scale.and other loss and this works out to 6.42 per cent
of the rollable ingots at full production. The extent of burning
loss has not been separately indicated in the Detailed Project
Report or by MECON. As mentioned in the Detailed Project
Report, 18,000 tonnes were expected to be utilised in the Sin-
tering Plant, 22,000 tonnes in Blast Furnaces and 4,000 tonnes
in Steel Melting Shop.

Separate account of mill scale arisings is not kept, Some of
the arisings get mixed up with other materials like lubricants
etc., thereby making the recovery uneconomical; the removal
of such mixed arisings from the shop floor also becomes a prob-
lem. Disposal of available mill scale is dependent upon the
availability of orders.



The consumption of mill scale arisings during 1970-71 to 1977-78 vvas, however, of the following
order :—
(Figures in tonnes)

Year . 1970-71 1971-72  1972-73  1973-74  1974-75  1975-76  1976-77 1977-18
Sintering Plant . : " 9852 2827 & 3044 2529 1031 4176 9465 30405
Steel Melting Shop’ . 3 615 1065 1472 1372 1590 1522 2713 137

Blast Furnace ; 2 : 2422 ]6_2 i, 2 25 o 5 7847

The Ministry stated (June 1981) that the consumption of mill scale arising increased considerably
in 1977-78.

5.02.04 Blast Furnace Slag

(a) The Project Report for 1.8 million tonne stage envisaged the arising of blast furnace slag
to the extent of 10.05 lakh tonne annually i.e. 63 per cent of hot metal.

The actual arisings of blast furnace slag during 1970-71 to 1977-78 were as follows :—

Year 1970-71  1971-72  1972-73  1973-74 1974-75  1975-76 i976-77 1977-78
Slag arisings (in lakh tonnes) | 8.58 7.54 9.20 912 8.25 O5L] 10.36 09.74
Percentage of slag arisings to hot
metal : : s -

15 78 74 79 69 66 > 71 7

06
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¢ (b) Blast Furnace slag has different uses in different forms.
In the form of granulated slag it can be used for the manufacture
of cement while in the form of slag aggregates it can be used as
ballast on railway track and for road making.

Y¢) In February 1968 the Board of Directors of the Company
decided to set up a slag granulation plant at Rourkela subject to
availability of funds and the Company sought Government’s
approval for the same. However, in May 1968/November 1968
sale of molten slag was preferred to granulated slag.

In 1970, a contract for the sale of 4.50 lakh to 6 lakh tonnes
per annum of molten slag at the rate of Rs. 12 per tonne to Orissa
Cement Limited, Rajganjpur for granulation was entered into.
As industria] licencewas not granted by the Government of India
to Orissa Cement Limited for setting up a slag granulation plant,
the sale could not materialise.

As Cement Corporation of India Limited—a Government
Company—was contemplating to set up a cement plant at Akaltara,
the Board of Directors asked the Central Engineering and Design
Bureau (now MECON) in February 1972 to prepare a feasibility
report for the_seiting up of a slag granulation plant at Rourkela
to meet the estimated annual requirement of 2 to 3 lakh tonnes
of granulated slag for the proposed cement plant. In January
1973, the Board approved the proposal to set up a slag granula-
tion plant with a capacity of 9 to 10 lakh tonnes at an estimated
cost of Rs. 3.84 crores subject to the following conditions :—

(i) Firm off-take of granulated slag either by the cement
factory near Rourkela or by the Cement Corporation

of India Limited.
(ii) Feasibility of rail movement of granulated slag.
The proposal was approved by Steel Authority of India

Limited in May 1973 and the Slag Granulation Plant was
commissioned in 1977 at a cost of Rs. 3.91 crores (April 1978).

$/9 C&AG/81—T
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The Management stated (October 1979) that, after com-
-missioning of the plant, the utilisation of slag by converting it
into granulated form has come up to about two lakh tonnes per
year. The major constraint towards higher production was
stated to be inadequate availability of railway wagons for its
disposal.

6, Costing system and analysis of cost

6.01.01 The operations in different units of Rourkela Steel
‘Plant widely differ from one another, extending from extraction
of ores and minerals from captive mines to production of iron
and steel, recovery of chemicals in by-product plants and manu-
facturing operations in engineering shops. As a result, unit cost-
ing is followed in mines and quarries, process costing in the casc
of manufacture of iron and steel, by-product costing in by-product
plants and job-costing in engineering workshons, -

In pursuance of the recommendations made by the Commitce
on Public Undertakings in its Fifteenth Report (1967-68)
. standard costing system was introduced in Rourkela Stecl Plant
from April 1970. Physical norms for consumption of raw
materials and services are determined each year. On the basis of
budgeted production determined after taking into account the
anticipated level of activity and efficiency, cost is estimated for
each product at the beginning of the year. The cost so worked
out, is treated by the Management as standard cost. Norms are
fixed at plant level based on its actual performance and are to be
reviewed once in every year so that necessary corrections may be
incorporated. i

In addition to a monthly cost statement for each unif, an
annual cost statement based on financial accounts is prepared.
Variance reports analysing the causes of variations on the basis
of the standard cost are also prepared every month. In compil-
ing the cost data, expenditure pertaining to abnormal events e.g.
strike etc. is pot segregated (except during SMS roof collapse
in 1971-72) but is allocated along with other expenditure to the
unit of production.
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A comparison of actual cost with the estimated cost indicat-
ed that in a number of cases actual cost was higher than the
estimated” cost. ;

. The extent of variance due to various causes during the years
1973-74 to 1977-78 is indicated in Annexure XXIV.

The increase in actual cost vis-a-vis the cost estimated in the
beginning of the year has been attributed by the Management
(April 1977) to the following reasons :—

(1) Low level of production as compared to standard ;

2

(i) Change in machine utilisation; and

(iii) Price variance of raw materials and increase in prices
of other”items.

6.01.02 Cost Vs. Selling price

The selling price of standard steel products is fixed from
time to time by the Joint Plant Committee, with the approval of
Government. -



The table below indicates the average net ex-works selling prices of firished products during the
years 1970-71 to 1977-78 as a percentage to the cost of production of the relsvant year :—

Finished products 197071 1971-72 197273 1973-74 197475 197576  1976-77 1977-T8
et S5, 80 T4 d 60 06 8E.0F - 83082 . 75,88
IR Gollst = - - . 120025 95:95 « 99.89 -102.05 ; 100,67 - 104:75. 104141  97.02
SR Gl & - st 10499 112165 109.45: 107.1¢: -~109.828  112.29 - 102.65
ER St .- - - - 12758 © 9699 103908 10363 103:4F ~106.67 * 101./00- - 91:.64
GelrnsdiSheots s =0 17628 S1033% 10660 114.00:°5112.97 114,79 &= 10951 “100.28
TE R.Shests & Plates’ ..~ - 107.08 87901 92:60° - 86.23° " 98.91 . 110.76 8447 . 78.19
BLR SiccniSheotare . = = = 30159 61,57, ®r93- . LA =C 8174 e odt1l - 83,507 1820184

Y6
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It will 'be seen that the selling prices fixed by the Joint Plant
Committee were less than the cost of production in case of
Plates, and H. R. Silicon Sheets in all the yearsy in H. R. Cois
in 1971-72, 1972-73 & 1977-78, in C. R. Sheets in 1971-72 &
1977-78, in H. R. Sheets & Plates in 1971-72 to 1974-75 and
1976-77 to 1977-78. 1In the case of C. R. Coils and Galvanised
Sheets selling prices were higher than the cost of production in
all these years. '

7. Manpower Analysis

7.01 (1) The Detailed Project Report for 1.8 million fonne_
stage envisaged the employment of 10,600 men in the Works
Department but did not indicate the number of men fo be
employed in other departments. The number of regular men
employed in the various departments of the steel plant during
1971-72 to 1977-/8 is indicated below :—

No. of men actually in position

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

Works De-

partment : i

Executive 1126 1179 1400 1468 1522 1601 1581

Non-executive 19695 20415 21425 21016 22761 23066 23572

TOTAL 20821 21594 22825 22484 24283 24667 25153
o R AT R MR T L o Ly

Mines/

Quarries

Executive 73 81 87 94 103 - 105 101

Non-executive 1945 1965 2043 2106 2164 2694 2637

Total 20”? 2046 2130 2200 2267 2799 2738

Administration

& Township

Executive 304 341 352 404 466 478 503

Non-exccutive 6532 6675 7076 7530 6157 6147 6131

ToTAL 6836 7016 7428 7934 6623 6625 Jm

NO’I‘E _“’Ii; —;b:)—\_':_ igures do ﬁot include the men employed on con \n uc-

tion activitics. During 1977-78, 57 exccutives and 457 non-exceu-
tives were employed on construction activities.
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(2) In November 1968, the staff strength of the Works
Department of the Plant was frozen by the Board of Directors
at 1,079 cxecutlves and 19,573 non-executives. Fowever, the
eMa.na(!cmcnt intimated (November 1977) that the manpower in
the Rourkela Steel Plant was frozen with effect from 31st January,
1969 when the strength in the Works Department was 1998
executives and 19704 non-executives. As a result of study riade
by the Management in consultation with the Administrative Staff
College, Hyderabad, the staff strength of the Works Department
was fixed in March 1972 at 20,356 (non-executives). According
to subsequent report of the Management submitted to Government
Cvlay 1973), the reference to manpower as on 31st December,
1972 was 17950. It will, however, be seen that the actual
number of men in position was more than not only the provision
in the Detailed Project Report but also the strength fixed in
March 1972 and December 1972. '

(3) The problem of overstaffing in the Steel Plants was
considered by the Committee on Public Undertakings in their
First Report (Fifth Lok Sabha September 1971). In June 1972
Government informed the Committee on Public Undeértakings that
new production incentive scheme which provided sufficient
motivations to work with the strength recommended by the
Administrative Staff College had been evolved anc it was expected
that the additional monctary benefits arising therefrom would
induce the workers in Works Departments to agree to the
shedding of surplus manpower. However, the Management stated
(October 1979) that the manpower requirement recommended
by the Administrative Staff College could not be implemented
due to the fact that revised incentive scheme as suggested by them
could not be implemented in the main units of the Steel Plant.
As rtegards General and Township Administration, the
Management stated (October 1979) that the manpower is
sanctioned on the basis of O&M study and continuous attempts
are being made to redeploy the surplus, wherever, they exist.

It will, however, be seen that the staff strength, both in
Works Department as well as General and Township
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Administration, - has been generally increasing except during
1975-76 in the case of Administration and Township.

The increase was attributed by the Management (December
1977) to '— ;
X (i) absorption of temporary and casual workers irto
the permanent cadre;

(ii) progressive departmentalisation of certain items of
work which were hitherto being done through
contractors, resulting in an increase in manpowes: ‘o<
the extent of 800 as on 30th April, 1978.

(iii) additional activities like expansion of the Special Steel
Plant, additional shift in E.R.W. Pipe Plant and
expans:on of departmental maintenance work-shop:
and

(iv) new activities, e.g. Capital Repairs Organisation,
S.Q.C., Project Engineering, Import Substitution and
Market Development

7.02 Labour Productivity and Cost

The Mehtab Committee in its report submitted in 1966 Had
observed that it. should be possible to increase the productivity
of works personnel from the then existing level of 55—70 ingot
tonnes to about 125 ingot tonnes per man year and above in
each steel plant. The Management fixed the target of 95 tonnes
per man year for Rourkela Steel Plant. The actual productivity
attained during 1970-71 to1977-78 was 51 tonnes. 41 tonnes,
56 tonnes, 49 tonnes, 48 tonnes, 54 tonnes, 62 tonnes and
56 tonnes per man year respectively.

‘The cost of labour (direct and indirect) for producing ome
tonne of ingot steel during 1970-71 to 1977-78 is indicated in
Annexure XXV.

R Inventory Control
8.01 Annexure XXVI indicates the inventory holding «f
the Plant as at the end of 1970-71 to 1977-78.
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With a view to improving inventory control, the following
action was stated to have been taken by the Plant (December
1977) :(—

(a) Setting up planning cells for individual areas to
estimate the requirement of items like spares, rolls
and refractories.

(b) Setting up a separate cell under the Liesign
Department for standardisation/variety reduction.

(c) Formation of a high level make-buy Committee for
proper assessment of quantity required.

(d) Taking up of a micro analysis of all the category of
items by the Industrial Engineering Department.

It was also stated that, as a result of the above steps taken
by the Management, substantial reduction in inventory holdings
had been achieved.

8.02 Physical verification

Physical verification of raw materials, stores and spares and
finished and semi-finished products is conducted by a separate
unit placed under the control of Financial Adviser and Chief
Accounts Officer of the Steel Plant. The stores and spares are
physically verified on perpetual inventory system so as to cover
all the items once in 2 years; the physical verification of raw
materials and finished and semi-finished products is conducted on
quarterly basis. The results of physical verification conducted
during 1970-71 to 1977-78 indicated the following position :—

(Rupees in lakhs)

Year Stores & Sp’lr(‘" Raw material Finished/Seni-
—— finished pr(\duuk
Excm Shortagc chsq “Normal Shortage —————— -

shortage in excess Excess shormgg

of norm
1970-71 0.37 0.61 .. 75.570 14.48 90.09 130.51
1971-72 bl T4 L3226 17260 81,29 T30 IR 41
1972-73 0.26 0.19 .. 16.10 13.83 199.85 248.63
1973-74 1217 0.51 92.19 67.19 5.92 405.59 194.71
1974-75 2.80 0.68 181.70 125.82 189.93 462.72 167.84
1975-76 3558 1.24 155.79 207.26 117.96 530.17 81.60
1976-77 6.06 2.36 44.51 190.44 54.39 444.39 321. 48
1977-78 7 67 87 W igr 100 237 4288180527 ST 21 N7 5K #89

No'rz : From 1972-73 onwards the excess/shortages found in stockyards
and export yards are also included in the above figures.
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(4
Shortages in raw materials to the extent indicated below are

treated by the Management as normal loss and charged to

consumption without further investigation.
Percentage of

total receipt
(Coal 5%

| TN

Iron Ore

Other raw materials
Shortages in excess of these norms are also charged to

consumption during the year but are investigated. 2

During 1971-72, shortages noticed in coking coal were to
the extent of 8 per cent of the quantities received. It was stated
by the Management (April 1973) that during the past few years,
weighment of wdgons containing washed coal was not made
due to inadequate weighing facilities ; test weighment has started
since April 1975. In the case of bauxite, 20 per cent of incoming
wagons are required to be weighed. However, only 9.3 per cent
and 25 per cent of the bauxite wagons were weighed in 1970-71
and 1971-72; no weighment was done during 1972-73 and
1973-74 as only four wagons and two wagons were received
during these years. No bauxite wagons were received from
1974-75 ornwards, ;

Tn 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. Issues are based on test weighment.



9. Profitability Trends 4

(1) The following table indicates the working rosults of the Plant for the last eight years ending
30th April 1978 :—

(Rupees in crores)

Year 1970-71 1971-72  1972-73  1973-74  1974-75 1975-76 197677 1977-78

Profit (4-)/Less (—) : - (910,20 (—)6.89 (+)E.18 (-+)9.74 ()18 .14 (4+)28.33 (+)25.99 (+)19.10

Cumulative Loss (--)/Prcfit (+) -
up to the end of the year . (-)22.00 (—)28.89 (—)27.71 NT.97 () 0.17 (+)28.50 (+)54.49 (+)73.59

g
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As against an investment of Rs. 387.86 crores referred to in
paragraph 1, the Plant had earned a cumulative. profit ~of
Rs. 73.59 crores upto 30th April, 1978, since its commissioning
in November 1962. A

" The above working results include profit ( +)/loss (—) cn
common trading activities such as canalised imports of steel,
export of other than the Hindustan Steel Limited producis etc.,
the data available for these activities for the period 1973-74 to
1977-78 were as follows :— “@

(Rs. in crores)

Year 197374 197475 197576 197677  1977-78

Profit (+)/Loss (—) (}(+)2.25 (+)2.49 (+)2-87 (-—)0.66 (-5)1.45

(2) An analysis of the cost of sales 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
1975-76 and it rose thereafter :—

(Rs. in crores)

Year Gross  Deduction Net Add : Cost of Percentage
sales onaccount sales Loss )/ sales of costof
of excise reali- Deduct : sales to
duty, sation Profit(+) net sales
freight realisation

outward,

ocean

freight,

etc.

M @) ©) @) R,

1972-73 152.24 41.61 110.63 (+)0.42 110.21 9.6
197374 162.86 43.71 119.15 (742 111.73 93.8
1974-75 221.03 54.12 166.91 (+)15.53 151.38 90.7
1975-76 259.79 69.52 190.27 (+4)25.24 165.03 86.7
1976-77 337.49 78.36 259.13  (+)26.19 232.94 89.9

1977-18 396.65 84.03 312.62 (+)19.68 292.94 93.7




10. Rourkela Fertilizer Plant

10.01 With a view to making use of hydrogen from coke
oven gas and surplus nitrogen from the Oxygen Plant gainfully,
the Fertilizer Plant at Rourkela was installed with a designed
capacity to produce 5.60 lakh tonnes of Calcium Ammonium
Nitrate CAN (with 20.5 per cent nitrogen) and was commissioued
in November 1962 at a cost of Rs. 26.22 crores (including town-
ship and Naphtha Reforming Plant installed subsequently). With
effect from st January, 1969 the plant started producing enriched
fertilizer having 25 per cent nitrogen with reduced rated capacity
~¢,4.60 lakh tonnes, the total nutrient in the form of nitrogen
remaining the same.

 The Plant was installed on the expectation that 70,000 NM*
per hour of coke oven gas with 59.2 “per cent hydrogen
(42,000 NM® of hydrogen per hour) would be available. ‘As
the actual supply of coke oven gas from coke oven batterics was
far below the requirement, the hydrogen content (51 per cent to
52 per cent) was lower than what was envisaged in the Project
Report. A naphtha reforming unit was installed in 1968 at a
cost of Rs. 3.84 crores to produce 18,500 NM* per hour of .
reformed gas so as to meet 40 per cent (i.e. 16,000 NM* per
hour) of the requirement of hydrogen, the balance requirement
of hydrogen was to be met from 48,500 NM® of coke oven gas
from coke oven batteries. The Naphtha Reforming Plant had,
however, certain initial operational difficulties and on 18th May,
1069 (i.e. within 4% months of its commissioning), there was
an explosion in the reforming furnace. The furnace was rebuilf
at a cost of Rs. 43.87 lakhs out of which Rs. 29.64 lakhs
(equivalent to D.M.-—-702414.25) was borne by the Contractor
M/s. C. Otto and Company Gmbh West Germany. The Naphtha
Reforming Plant remained under trial run from August 1970 to
February 1971 and commercial production started from 27th
February, 1971. The loss arising from the explosion was
considered by the Committee on Public Undertakings in
para 8.26 to 8.29 of its 1st Report (Fifth Lok Sabha 1971-72)-
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10.02 Production Performance

10.02.01 As against the rated capacity of 4.60lakh tonnes,
actual production during 1971-72 to 1977-78 was as follows :—

D

(Figures in lakh tonnes)

Year Actual Production Total Percentage Remarks

e of actual

Fromcoke From Naph- production

oven gas tha reformed to rated 7

gas capacity

(¢)) ) (3) (C)) &) (6)
1971-72 0.58 P27 1.85 40 The management
1972-73 0.59 1.37 1.96 43 stated that some
1973-74 0.67 1.17 1.84 40 non-fertilizer ~ pro-
1974-75 0.90 175554 2.45 53 ducts like ammo-
1975-76 1.57 1:52 3.09 67 nium nitrate, ammo-
1976-77 1.70 148 s 3118 69 nia and nitric acid
1977-78 1.43 1.45 2.88 63 are also sold and

the CAN (with 25
per cent nitrogen)
equivalent of the
above intermediate
products can be
taken as 20,000
tonnes.

The shortfall in production was attributed by the Management
(December 1974, September 1975, December 1976 and
October 1979) to the following main reasons :—-

(a) Inadequate supply of coke oven gas from coke oven
batteries of the Steel Plant.

(b) Intermittent supply of nitrogen from Oxygen plant of
the Steel Plant.
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(c) Power failures/restrictions. ‘

10.02.02 (1) The actual supply of coke oven gas by the
Steel Plant and the reformed gas by the Naphtha Reforming
Unit of the Fertilizer Plant are indicated below .—

Year Supply of coke Supply of refcrmed
- cven gas by gas by Naphtha Rz-
Steel Plant per hour forming Unit per hour

Expccted  Actual Expecter Actuzl
supply supply supply supply
(NMB) (NMU) —‘(NMﬂt mM})

R R D ko STS R A1 6 e MDA ()
1971-72 : 5 AN 48,500 10,985 18,500 12,948
1972-73 " § i . 43,500 11,100 18,500 14,265
1973-74 . : ) . 48,500 12,280 18,500 14,200
1974-75 , : i i 48,500 15,850 18,500 15,070
1975-76 : i : d 48,500 27,760 18,500 17,427
1976-77 2 y g ! 48,500 29,400 18,500 14,700
1977-78 d ¢ ¥ 3 - 48,500 27,100 18,500 16,100

#The Manag:ment stated (October 1979) that the hourly rate of prodmnc-
tion of Naphtha gas at 100 per cent cpacity is 18500 NM?/hr. Hlowever,
the Naphtha Plant is designed to tun oaly for 330 days in a year, 35
days being the turn out for the boiler insprction, catalyst changing ‘etc.
As such, the expected average hourly supply teking these factors

into acccunt on a 365 days basis is —— 365

(2) So far as shortfall in supply of coke oven gas is
concerned, a reference is invited to para 2.02.02 where
production of gas from the Coke Ovens has been dealt with.
The Management stated (December 1976) that consequent on
the installation and commissioning of half coke oven battery V-A
in September 1974, the supply of coke oven gas to the Fertilizer
Plant has improved. However, in some months  the average
supply of gas was somewhat testricted dug to power failures. and
power restrictions.

The Management further stated (October 1979) that the
supply has been steadily stepped up from the earlier years and
stabilised around an average of 27000—30000 NM’/housr
which would have been still higher but for the restrictions in
coal availability, coal movement, Wagons problems, quality of
coal, power restrictions etc. during the past couple of years. '



10.02.03 Consumption of raw materials

{(a) The table below indicates the actual consumption of raw material per tonnz of CAN (25 pcr
cent N) as compared to the norms fixed by the Designers as well as the Plant Management, during

the period 1971-72 to 1977-78 —

1977-78

Raw-mat-rials  Unit Norms Norms 1971-72 1972-73 1973-74 1974-75 1975-76 .1976-77
figed fixed :
by the by the «
Designers Plant
DT G TR B R - ws ) “(6) [ ®) © 10
Ammy nia Tonne 0.158 0.160 0.166 0.165 0.164 0.162 0.161 0.160 0.161
Nitric Acid . '
(53 per cent) Toeing 1.100 1.100 1.148 ©1.145 1.136 18127 1.113 1.115 1.120
Lime stone Tonne 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0,300 0.300
Power 46 53 49 43

KWH N.A, 41 50

SO1
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The consumption of ammonia and nitric acid was more than
both the Designers’ norm as well as the Plant’s own norm.
The Management stated (October 1979) as follows :—

“The design norms are achieved only when the
other units run at full load all the time. When there
are interruptions due to various reasons like pow<t
failure, input restrictions etc. the design morm will not
be attainable. Whenever units run on full load, we have
been able to attain the design morm and in some cases

“ improve upon it. The actual attained given above com-
pared well with the design norms considering  various
interruptions and constraints in which the production has

heen achieved.” :
(b) As a result of excess consumption ¢t ammonia and

nitric acid, the extra incidence on cost per tonne of CAN (25 per
cent N) during the above period was as follows :—

Year 1971- 1972- 1 973- 1974- 1975- 1976 1977-
72 73 74 75 76 il 78

—_—

Rs Rs. Rs. Rs. Rs. Rs. Rs.

Ammonia 3.75 3.69 2.85 1.65 1.02 i 1.23
Nitric Acid 6.33 6.99 ST 4.30 i 3.41 5.20

(¢) The specific consumption of raw materials for production
of one tonne of ammonia compared to the norms fixed by the
Designers as well as the Plant Managemnt during the above period
was as indicated in Annexure XXVIL

The consumption of coke oven gas in 1971-72, 1972-73,
1975-76 and 1977-78, of crude naphtha in 1972-73, 1973-74
and 1976-77 and that of power in all the years was more as
sompared to the norms fixed by the Plant Management and the
Designers. ‘

10.02.04 Working hours and down-time !

Tt was stated by the Management (December 1977) that the
available number of working days indicated by the Designers
and accepted by the Plant is 300 days in case of Nitrolime-stone
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Plant and 330 daf,rs in the case of other units of the Fertilizer
Plant.

Axincxurc XXVII indicates the total standard hours of
working as indicated by the Designers and accepted by the
Management, the available hours, the actual working hours, down-
time. and apalysis of the down-time during 1971-72 to 1977-78.
It will be seen that the actual working hours were lower than
the standard hours in all the years in respect of all the units
except Naphtha and Ammonia Plants in 1977-78. '

10. 02 05 Cost of Production
(a) The cost of production was more than the net sales
realisation during 1971-72 to 1973-74 and 1977-78. It was,
however, less than the net sales realisation during 1974-75 to
1976-77. The high. cost of production was attributed by the
Management (December 1976) to the following factors :—
(i) escalation in raw material price and working of the
Plant below capacity,
(ii) frequent shutdown and change in the heating system
of Naphtha Reforming Plant (1973-74).
Tt will be seen from paragraph 10.02.03 that higher consumption
of raw materials-as compared with the norms also contributed
to increase in the cost of production. :
(b) Coke Oven Gas and Naphtha are the main ingredients
for the production of CAN ; their cost during above period was
as under —

Year N Cnl\ Oven G'\q v'_ATr\In pht'har

Rs. per 10°NM® (Rs. per tonne)

§r ndvr({ Actu ll St:\nd;m‘l Actual
o *  128.00 * 53¢ 39
1972-73 ) ¢ A g 173.28 173.28 243 .50 245.96
1973-74 . : . y 155.00 148 .00 243 .50 318.60
1974-75 i " 8 ! 148 .00 267.33 356.86 562.26
1975-76 . y 5 4 258.00 290.95 617.00 667.88
1976-77 ’ ) : ¢ 308.00 308 .00 725.00 726.61
1977-78 - : : : 308. 00 460 81 740.00 730 12
\ "Qt md ard cnstm" was introduced in tlk Plant h( m !0"’ 72.

S/9 CEAG/R1-—8
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: (c) The fixed cost per tonne of CAN (at Silo) and  the
increased incidence on account of difference in capacity utilisation
between planned and actual (excluding expenditure variance)
during the period 1971-72 to 1977-78 was as follows :—.

Fixed cost per tonne of CAN

¢ at Silo
Year : SR SIS SURS A SRS
Atplanned Actual “Extra
~ level incidence
otk XX mikgeo T (Rs.) Rs.) Rs.)
1971-72 y : : j el ¥ + - 225.04 s
_ 1972-73 181.84 201,79 (4)19.95
1973-74 151.65 236.22 (+)84.57
1974-75 ¥ . 133.85 176.15 (+)42.30
1975-76 2he e 159.00 146.05 (—)12.95
1976-77 ; 139.49  144.73  (+4)5.24
1977-78 108.92 149.73 (+)40.81

“*gtandard (‘Tostingﬂ;\'as introduced in the Plant from 1972-73.



10.02.06 The Plant had been incurring loss since ince
1977-78, however, it earned profit.

ption upto 1973-74. During 1974-75 to
The table below indicates the profits/losses earnétl/incurred during
the years 1970-71 to 1977-78 :—
_ (Rupees: in crores)
DI0T T2 1972473 197374 1974775 497576 197677 - 197778
Profit (++)/Lcss (—) - RS0l N2 (S0 S (£ T @) (+)2.70° (+-)2.60
e ——— _— - g e e o _____,‘__
The accumulated loss as on 30th April 1978 amounted to Rs, 9.49 crores. -

601
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11. Overall Summary

The important features emerging out of the detailed analysis
‘given in the preceding paragraphs are indicated below :-—

1. Introduction

The Hindustan Steel Limited (HSL)—a wholly owned Govern-
ment Company, was registered on 19th January: 1954 for the
" construction and management of Rourkela Steel Plant. The

Plant remained a constituent unit of HSL (which had become
a subsidiary of the Steel Authority of India Limited with effect
“tfom 21st March, 1973) upto 30th April, 1978. On the enactment
of the “Public Sector Tron & Steel Companies (Restructuring)’
& Miscellaneous Provisions’ Act 1978”7, HSL was dissolved and
‘Rourkela Steel Plant became a constituent umit of the Steel
Authority of India Limited (SAIL) from 1st May, 1978.

Capital cost incurred on completion of initial as well as
expansion stages of the Plant together with production capacity
were as follows :—

(;:ipacity Date of Completion Capital
cost
Rs. in
crores)

1 Million tonnes of steel ingots (0.715 Mi- o
Tlion tonnes of saleable steel) 1 . November 1962 220.10

1.8 Million tonnes of steel ingots (1.225

million tonnes of saleable steel) .« . February 1969 160.21

Special Steel Plate Plant with a capacity of
1539 tonnes of fully machined plates,

equivalent to 120 sets per year . . 1969-70 (Original) 7495
(Further expanded to 150 Sets) 3 . November 1974
(Expansion)
387.86

In addition to the steel plant complex, a Fertilizer Plant based
on coke oven gas was also set up by November 1962 at a cost
of Rs. 26.22 crores to produce calcium ammonium nitrate. :
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2. Production Perforgance ¥

1. Steel Plant Complex
(i) Overall analysis

An analysis of over all production performance for the years
1970-71 to 1977-78 revealed that the production of ; !

(a) steel ingots ranged from 45.7 per cent to 83.5 per
cent of the capacity of 1.8 million tonnes ; and '

(b) that of saleable steel ranged from 48.7 per cent (o

Production of steel ingots and saleable steel was
also less than the budgeted production (which was
lower than the rated capacity) except in 197677 in
the case’ of steel ingots and in 1975-76 to 1977-78
in case of saleable steel. ,

According to the Plant Management, cxternal
(shortage of power and difficulties in movement of
raw material and shortage thereof) and internal
causes (industrial disputes, break-downs and Shut-
downs over the planned down time, etc.) accounted
for an output loss of 4.01 lakh tonnes of pig iron
and saleable steel valued at Rs. 28.09 crores, during
1973-74 to 1977-78.

“(ii) Unit wise performance
The -performance of main and auxiliary units of the Plant
was as follows :—

(A) Coke Oven Batrf’/'ie,y

There are 4} coke oven batteries (including 3 battery com-
missioned in September 1974 to take care of repair programme
of the existing batteries without affecting production), having an
input capacity of 23.80 lakh tonnes of coal (dry basis) expected
to yield 17.36 lakh tonnes of coke of different sizes (dry basis).
A productivity and efficiency analysis of these batteries indicated
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that, despite charge rate of coal per oven being more than the
project norm, the production of coke was below rated capacity
ae well as budgeted production {except in 1972-73) due to :

Yy

low availability of ovens caused by running (major
and capital) repairs and rebuilding programmes, and
longer coking time.

lower pushing rate caused mainly by longer coking
time which accounted for a loss of production of
2576 lakh tonnes of blast furnace coke.

short and erratic supply of coal both quantitatively
and qualitatively. :

T'he other important aspects of the operation of the batteries

Were .

while yield of blast furnace grade coke during these
years was more than the project norm (62 per cent
of coal charge) ¢xcept in 1977-78, it was below the
norm (66 per cent of coal charge) fixed by the Norms
Committee i 1968.

yield of coke oven gas per tonue of coal charged was
less than the project norm as well as the norm fixed
by the Norms Committee, except in 1976-77 when
it was equal to the norm fixed by the Committee.

deterioration in the condition of coke ovens which
was ascribed by the various Committees to lack of
good house keeping and preventive maintenance as
well as lack of observance of proper operating and
maintenance practices.

the coal blend did not conform to the ratio prescribed
by the various committees, which affected the
operation of Blast furnaccs, Rolling Mills and
Fertilizer Plant, Besides, average ash content of
coal charge was not only higher than the project
norm, but also showed a deteriorating trend. This
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also*rcsultcc'l in ash content in the blast furnice coke
being highér than the project norm as well as norms
fixed by Norms Committee.

(B) Blast Furnaces Z

There are 4 blast furnaces (3 smail and 1 big) with a pro-,
duction capacity of 16 lakh tonnes of hot metal = (15.25 lakh
tonnes basic grade, with silicon content upto 1.25 per cent, and
.75 lakh tonnes of foundry grade with silicon content more than
].25 per cent). Notable features of hot metal production during
1970-71 to 1977-78 were : e

__ Total production, though less than the rated capa-
city, picked up during 1975-76 and reached the peak
of 91.4 per cent in 1976-77. 1t included production
of foundry grade hot metal which was more than the
rated capacity in 1970-71 and 1971-72 and also morc
than the budgeted production during 1970-71  to
1973-74. Besides, production included off grade hot
metal ranging between 0.13 and 0.72 lakh tonnes
upto 1975-76. (Data for basic. foundry and off
grade not maintained thereafter).

_ There was delay in the complction of renovation of
stoves of all the 3 blast furnaces (built in 1 million
tonne stage) which was .approved by the Board, in
May 1972 at an estimated cost of Rs. 6 crores follow-
ing the premature collapse of refractory checker
including support of blast furnace No. 3 and was to
be completed within 3 years. Work was completed by
March 1980. Off grade metal was processed in Steel
Melting Shop alongwith the other hot metal instead of
the Pig Casting Machine. Apart from involving
additional cost to avoid total rejection of  steel
ingots produced therefrom it also adversely affected
the life of hot metal ladles, which, by and large
showed a declining trend.
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— In terms of Fe content, actual consumption of iron
ore, sinter etc. taken together, per tonne of hot
metal, was more than that envisaged in the project
report as well as by the Norms Committee, in all
the years. Owing to low availability, the quantity of
sinter used was very low upto 1974-75 and increas-
ed thereafter. ‘

—  Productivity of both the small and big furnaces was
less than the project norm.

—  Sintering plant was set up in February 1965 with
a rated capacity of 1.2 million tonnes of sinter per
annum to utilise the iron ore fines produced in the
course of mining of iron ore. Actual production of
sinter during 1970-71 to 1977-78 was less than the
rated capacity as well as éhe budgeted production
(except during 1975-76 and 1976-77 in regard to
budgeted production).

__ There was accumulation of fines (22 lakh tonnes) ¢
Mines partly due to poor working of the Sm’tenm,
Plant and partly due to adverse fine to lump ratio.

— Anticipation that with higher use of sinter, consump-
tion of coke would be less, did not materialise during
1975-76 and 1977-78.

(C) Steel Melting Shop

The Shop has a rated capacity of producing 18 lakh tonnes
of steel ingots [2.5 lakh tonmes in 4 open Hearth Furnaces and
15.5 lakh tonnes in 5 L.D. Converters (out of which 3 are expect-
ed to be in continuous  operation)]. Actual production
during 1970-71 to 1977-78 was below the rated capacity as well
as budgeted production (except in 1976-77). Production reach-
ed the peak (15.03 lakh tonnes) in 1976- T
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The shortfall in ;‘);'oduction, with reference to rated/budgeted
production was more pronounced in the case of L.D. Converters
and was caused by :

— Lower availability of furnaces/converters caused by
longer tap to tap time and extra time spent on repais
due to wide variance in the lining life. It accounted
for a loss of production of 31.62 lakh tonmes (in
OH furnaces 3.63 lakh tonnes and in LD con-
verters 27.99 lakh tonnes) ‘during 1970-71 ¢
1977-78.

— Lower productivity in LD Converters on account of
lower “veight per below as compared with the project
norm, accounting for a loss of production of 20.70
lakh tonnes of steel ingots during 1970-71 (o
1977-78. ' ;

— While the actual consumption of major raw materials
per tonne of stee] ingots was generally more than the
project report morms as well as norms fixed by the
Norms Committee (except in the case of scrap
consumed in O.H. Furnaces). the metallic vield
was below the norms cnvisaged in the project
report as well as fised by the Norms Com-
mittee. Short recovery in terms of steel (after tak-
ing into account excess rtecovery of scrap
recovered) during 1970-71 to 1977-78 worked out
to 3.25 lakh tonnes of steel, valued at Rs. 35.71
crores, as compared with project norm.

—  Actual loss of hot metal in transit was more than the
project norm by 2.86 lakhs tonmes valued at
Rs. 2.23 crotes-during 1970-71 to 1977-78.
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— There was excessive consumption of ingot moulds
and bottom plates as well as ferro-manganese, with
reference to norms, involving an-extra expenditure
of Rs. 8.93 crores (Rs. 3.43 crores for ingot moulds
and bottom plates and Rs. 5.50 crores for ferro-
manganese) during 1970-71 to 1977-78.

(D) Rolling Mills

As against the input of 18 lakh tonnes of steel ingots

% and 0.11 lakh tonnes of Zinc and tin, the Rolling
Mills are designed to produce 12.25 lakh tonnes of
saleable products and the difference 5.86 lakh tonnes
represents scrap arising of 4.69 lakh tonnes (25.90
per cent of the input), and the burning and scale
losses 1.16 lakh tonnes (6.42 per cent of the input).
An analysis of the performance of Rolling Mills
(Blooming and Slabbing Mill, Plate Mill, Hot Strip
Mill, Electrical Sheet Mill, Cold Rolling- Mill) for
the years 1970-71 to 1977-78 indicated that none of
the mills had -operated at full capacity (except Plate
Mill during 1976-77 and 1977-78). partly on account
of non-availability of the feed stock and partly on
account of other reasons. Mill-wise performance was
as follows.

—— Scrap arisings exceeded the project norms in case of
Blooming and Slabbing Mill, Electrical Sheet Mill
and Pipe in all the years. Scale and other losses
exceeded the project norm in the case of Plate Mill,
Hot Strip Mill, Electrical Sheet Mill and Cold Rolling
Mills.

—  The Committez aprointed by the General Manager
to enquire into the causes of breakdown in the Plate
Mill in October 1970 had pointed out lapses in the

maintenance, in spite of the experiences of previous
breakdowns in 1968 and 1970.
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-~ An Electrical Sheet Mill, having a capacity cf pro-
ducing 50,000 tonnes of hot rolled electrical sheets
of both the transformer grade -and dynamo grade,
was installed  and commissioned = by March/
November 1968 at a cost of Rs. 6.30
crores. On account of various inconsistencies, the
Mill capacity had to be reduced to 30,000 to 35,000
tonnes. The production was much less than the
reduced capacity resulting in fixed expenditure to the
extent of Rs., 10.94 crores remaining unabsorbed
during 1968-69 to 1977-78. Further, entire pro-
duction was of dynamo grade quality only, thereby
rendering the payment towards know-how and cerfain
facilities (cost not known) provided for manufacture
of transformer grade steel as unproductive.

Six .Hot Dip Tinning Lines were installed in one
million tonne stage at’a cost of Rs. 1.46 crores to
produce 50.000 tonnes of tin plates. Owing to capa-
city being un-economical and non-availability of
sufficient cold rolled sheets, 3 lines were closed in
May 1975 and the remaining 3 in September 1976.
These were ‘disposed of in August 1979 and March
1980 at a price of Rs. 10.98 lakhs,

Special Steel Plares Plant

Upto 1975-76, the actual production of heat treated plates
was low as compared to rated capacity (120 sets upto November
1974 and 180 sets from November 1974 onwards). As a result
of poor performance of the plant, 190 sets of plates at a cost
of Re. 3.60 crores had to be imported by Government during

1970-71, 1973-74 and 1974-75. In addition, 1,000 tonnes of
spads ingots at a cost of Rs. 5574 Tlakhs were also imported it

1974.
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(E) Mines

Plant has its own captive mines for meeting its requirement
of raw materials other than coal. The important features noticed

in the operation of iron ore and lime stone—two major raw
materials—mines were as follows :—

Iron ore mines 4

— As against the capacity of 2.8 million tonnes of iron
ore per year of Barsua Mines (fully mechanised).
actual production ranged between 9.34 lakh tonnes
and 15.73 lakh tonnes during 1970-71 to 1977-78.
Besides, lump and fine ratio of the ore mined had
deteriorated over the years.

A beneficiation plant was commissioned-in 1970 at a cost
of Rs. 4.09 crores with a view to improving quality of iren ore
, by increasing the Fe content in lump ore by 1 to 1.5 per cent
and in fines by 3 to 4.5 per cent. The, Plant, however, remained
substantially under-utilised because of unfavourable dlspm]txon
of beneficiable ore to direct ore and lack of water. To improve
the performance of the plant additional facilities including those
for make-up water were provided between August 1976 and
December 1980 ’

— In addition to Barsua mechanised mines, Kalta Iron
Ore mine was operated manually. Actual production
in this mine ranged from 2.08 lakh tonnes to 6.32

lakh tonnes during 1970-71 to 1977-78.

Owing to low production of Tump ore in the mechanised and
‘manual mines, the Plant had to purchase considerable quantities of
jron ore from outside sources at a higher cost

Lime stone mine

—. Production in the Purnapani and Satna lime stone

mines, was below the rated/budgeted production, inter
alia owing to low off-take of lime stone by the Plant.
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Further, supply of —6 mm fines had to be procured
from outSlde sources at a higher cost on account of
non-synchronisation of installation of Sintering Plant
Crushers. -

(F) Services and Fuel

Steam.—On account of non-availability of fules ip the pro-
portion envisaged in the Project Report,. other costly fuels had
to be used for the production of steam which resulted in an
extra expenditure of Rs, 13.15 crores during the years 1970-71

to 1977-78.

—

‘The heat consumption per kg. of steam during
1970-71 to 1977-78 increased progressively result-
ing in decline in thermal efficiency of boilers.

Even after rectifications made in the steam pipeline
in 1970-71, the leakage of steam in the stcam pipe-
line continued and that too on an ascending scale.
The loss of steam worked out to 5.24 lakh tonnes
valued at Rs. 1.76 crores during 1970-71 to
1977-78.

Power generation.—Against the rated capacity of 128 MW
(including 25 MW of a standby gencrator) of the captive
Power Plant, the actual generation during 1970-71 to 1977-78
ranged between 50 and 67 MW only.

The consumption of steam per MWH of electricity
generated was more than the project norm except
tn 1976-77.

Unlike Bhilai and Durgapur Steel Plants, transmis-
sion loss of electricity generated and purchased was
not worked out/computed. ¢

Although the boilers of the power plant are destgu-
ed to use slack coal, substantial quantities of metal-
lurgical coal involving —an extra expenditure of
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Rs. 1.53 crores were used during the years 1969-70
1o 1977-78 due to space limitation for ooiler coal.
As a remedial measure, a new boiler coal yard has
been developed by July 1977 at a cost of Rs. 25.36
lakhs in a nearby place.

Oxygen ana mnirogen—1he oxygen and nifrogen actualiy
produced, though much less than the rated capacity, could not
be utilised in full on account of less off-take of oxygen in L.D.
Converters and of nitrogen in the Fertilizer Plant. As a result,
substantlal portion of oxygen (ranging from 27.2 per cent to 45.2
per cent of production) and nitrogen (ranging from 18.9 per cent
to 64.4 per cent of production) had to be blend out during
1970-71 to 1977-78. Based on the recommendations ‘of the
Action Committee appointed by the Government in December
1971, storage facilities for liquid gascous oxygen were installed
in 1976 at a cost of Rs, 06’% crore.

Fuel—On account of low quantum of blast furnace and cokc
oven gas, the requirement of gas in different units of the Steel
Plant and the Fertilizer Plant could not be met in full. As a
result, the 4 furnaces of the hot rolling mills were converted into
oil firing in 1971-72 at a cost of Rs. 32.97 lakhs. Switch over
from coke oven gas to fuel oil involved an extra expenditure of
Rs. 9.59 crores during 1970-71 to 1977-78.

By-Products

In order to make use of blast furnace slag, a Slag Granuta-
tion Plant with a capacity of 9 lakh tonnes per annum was
commusstoned in 1977 at a cost of Rs. 3.91 crores. Actual
utilisation of the Plant had come upto 2 lakh tonnes; the limit-
ing factor being inadequate availability of railway wagons.

Cost versus selling prices

Cost of production of plates and HR silicon sheets was more
than the average nef cx-works rcalisation during 1970-71 to
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1977-78; it was also more in the case of HR coils during
1971-72, 1972-73 ang, 1977-78, in the case of CR sheets dur-
ing 1971-72 and 1977-78 and in the case of HR sheets and
plates during 1971-72 to  1974-75 and 1976-77 to 1977-78.
However, the cost of production was less in the . case of CR
«coils and galvanised sheets during 1970-71 to 1977-78.

Man Power Analysis

Actual strength in works department of the Plant was nof
only more than the provision in the Project Report but was alio
more than that fixed by the Board/Management.

The actual labour productivity during 1970 71 to 1977-78
ranged from 41 tonnes to 62 tonnes per man year as against
125 tonnes fixed by the Mehtab Committee in 1966 and
95 tonnes fixed by the Plant, : :

Inventory Control

In view of test weighment of incoming raw materials,
accountal thereof was made on the basis of weight indicated
in the Railway Receipts. Consequently, handling and tramsit
losses could not be ascertained.

The total value of idle equipment awaiting disposal amouni-
ed 1o Rs. 0.99 crore.

Profitability Trends

The Plant had incurred losses in 1970-71 to 1973-74 but
carned profits during 1974-75 to 1977-78. As against the
total investment of Rs, 387.86 crores, the cumulative profit
since its commissioning in November 1962 to 30th April 1978
amounted to Rs, 73.59 crores. This has to be viewed in the
context of observations made above,
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Il. Rourkela Fertilizer Plan:

With a view to making use of hydrogen from coke oven
cas and surplus nitrogen from Oxygen Plant gainfully, the
Fertilizer Plant, at Rourkela, with a designed capacity to pro-
duce 5.60 lakh tonnes of calcium ammonium nitrate (CAN) with
20.5 per cent nitrogen (reduced to 4.60 lakh tonnes with 25 per
cent nitrogen. content from 1969) was commissioned in November
1962 at a cost of Rs. 26.22 crores (includihg township and
Naphtha Reforming Unit installed in 1968).

An analysis of the performance of the Plant indicated the
following :—

__ As the actual supply of coke oven gas from Coke
Oven Batteries (quantitatively and  qualitatively)
was below the anticipation made in the Detailed
Project Report, a Naphtha Reforming Unit was
installed in 1968 at a cost of Rs. 3.84 crores to
produce 18,500 NM® per hour of reformed gas so
as to meet 40 per cent of the total requirement of
hydrogen, the balance 60 per cent to be met from
coke oven gas, Notwithstanding this, actual pro-
duction ranged from 40 per cent to '69 per cent of
capacity during 1970-71 to 1977-78. This*  was
mainly due to inadequate supply of coke oven gas
even with reference to the reduced requirement.
Supply of coke oven gas during this period ranged
from 10.985 NM® to 29,400 NM® as against the
reduced requirement of 48.500 NM®. Thus, a Plant |
based on coal, had to switch was to naphtha for
meeting its major requirement of gas for producing
fertilizers.

—.. The consumption of ammonia and nitric acid was
more than both the Designers’ norm as well as the
Plants’ own norm: extra incidence on this account

ot
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ranged between Rs. 3.41 vand Rs. 10.68 per tonne
during the “years 1971-72 to 1977-78. '

—  The cost of production of CAN per tonne was more
than the mnet sales realisation during 1971-72 to
1973-74 and 1977-78. It was, however, less than
the net sales realisation during 1974-75 to 1976-77.

—_ The Plant had been incurring loss since inceptio=
upto 1973-74; during 1974-75 to 1977-78, bhowever,
it earned profit. The cumulative loss upto 30th April
1978 amounted to Rs. 9.49 crores.

\

(P. P. GAN! GADHARAN)

Chairman, Audit Board and Ex-officio
Additional Deputy Comptroller and

New Delhi
Auditor General (Commercial)

The8g30November, 1981,

-

Countersigned

7\QJ<<C&,QQI\
‘(GIAN PRAKASH)

New Delhi . Comptroller and Auditor

Thé 30 November, 1981, General of India.
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ANNEXURE £45
(Refgx'retl to in paragraph 1) ‘

SUB : Statement showing the main units of the integrated steel plant, their rated capacities, main inputs and outputs as per
DPR and as modified on installation of the Pipe Plant.

(In lakh tonnes)

i { Rated capacity
?\Eo L B e L - Remarks
Input Output Distribution of output
e ® o 3 e R 6% & Hom s
1. Coke Oven 4 23.80-Coal (Dry)  17.36—Coke 0.16 (above 100 mm)—for
Batteries : Foundry; to be crushed for

use in Blast Furnaces when
not required in the Foundry.
s : 14.60 (above 40 mm)-—for Blast
Furnaces. Out of this 0.20
lakh tonnes of breeze coke
arises at the screen in the
Blast Furnaces and is used in
the Sintering Plant; balance
14.40 lakh tonves is charged
to the Blast Furnac:s.

0.52 (2040, mm)—According
to DPR it was proposed to
provide facilities to crush
this to 0.10 mm size to be
used in the Power Plant and
in the meantime, this fraction
would be utilised partly in
the Blast Furnaces and partly
for sale to emplovees for

! domestic consumption  in

Tl



the township. The Manage-
ment stated ?November 1977)
that this is not used in the
Power plant. 3

2.08 (0—20 mm)—Out of this
1.12 lakh tonnes are meant
for the Sinter Plant and 0.96
lakh tonnes are meant for
the Power Plant.

10-20 mm size coke crushed to
0-10 mm size for use in the
Sintering Plant, Power Plant
or the Coke Oyen Plant for
blending,.

2. Sintering Piant 1 10.08-Iron 12.00-Sinter
or fine (with 2 strands)
1.32-Coke breeze
0.64-Flue dust
0-18-Mill scale 3
1.65-Lime-stone
1.65-Dolomite

The entire quantity is used in
the Blast Furnaces.

3. Blast Furnaces 4 %;.()Qgg!rOti Ore 16.00 Hot Metal (7) 15.25—to Stecl Melting Shop
; inter i1) 0.75—Pig Casti achine
o (i) Plg'C asting Machines.
14.40 Coke :

1.01 Dolomite
1.36 Manganese Ore
0.63 Quartsite

4. Pig Casting Ma-~ 2 0.75 Hot Metal 0.75
chines

To Foundry




1 2

3

4

5 S canid

5. Steel Melting Shop SL.D.
. converters 3.37 Scrap

6. Blooming and
~ Slahbing Mill

4 O.H.
Furnaces

14.15 Hot Metal

1.02—Hot metal
1.23—Scrap
0.36-—Pitside scrap
0.18—Feed ore

18.0 Steel ingots

—

15.50 To Rolling Mills

15.30 Slabs To Hot Rolling Mills

Out of

15.25 lakh

tonnes of
hot metal
received
from the
blast fur-
naces,
8,000 to-
nnes rep-
resent loss
at the
Mmixers.

15.30 la-
kh tonnes
of slabs
are fed

into Re-
heating

Furnace

and Scale
Breaker,

out of
which 15
lakh to-
nnes  are
obtained
for further

7

oI



7. Hot Rolling Mills~

(@) Pelate Mill — 3.60-Slabs
(b) Hot Strip Mill — 11.40-Slabs
(¢) Electrical Sheet — 0.63 Hot Strip Coils
Mill - =
(d) Pipe Plant - 0.84 Het Strip Coils -
8. Cold Rolling Mill -— 7.48-Strip coils
* 0.09 Zinc*
0.02 Tin@

. (i) 1.60 Galvani-

processing
- subse-
quent unit,

2.80 Plates For sale
11.06—Strip coils (i) 7.48 for Cold Rolling Mill.
(ii) 0.84 for Pipc Plant
(i) 0.63 for Electrical Sheet Mill
(iv) 2.11 for Hot Strip Finish-
ing line to be con-
verted into 2.00 lakh
tonnes of coil sheets (]
and narrow medium

‘plates for sale.
0.50—Sheets For sale

0.75 Pipes For sale

(i) 2.60-CR
Sheets Strips
For sale

sed sheets
(iii) 2.00 Tin Pla-
tes

#Used in Galvanised lines.

@1350 Tonnes used in Electrolytic Tinning Lines and 900 tonnes in H.D, Tinning Lines.

LTI



ANNEXURE 1T
(Referred to in paragraph 2.01)

Statement showing loss in contribution margin

(Qty. in"tonnes) (Rs. in lakhs)

—

SR

1977-78

GrAND TOTAL : 1,37,223 860.61

1973-74 1974-75 1975-76 1976-77
(13 months)
Saleable Steel ~ Saleable Steel Saleable Steel Saleable Steel Saleable Steel
Qty. Amount Qty. Amount Qty. Amount Qty. Amount Qty. Amount
Rs. Rs. S. Rs. Rs.
External Causes .
(i) Shortage of power 57,198 334.92 53,174 416.15 7.492 56.94 43,844 318,75 5820 46.21
(if) Difficultyin movement of 14,860 133.04 8,460 66.21
-raw materials and shortages
"TOTAL : 72,058 467.96 61,634 482.36 7492 56.94 43,844 318.75 5,820 46.21
‘Internal Causes = » :
(1) Industrial disputes. 46,933 274.35 9,052 70.84 2,406 18.29 .. 13,388 106.30 -
(i) B_rcakdownsandshut-downs 18,232 118.30 14,414 112.81 21,553 163.80 35,891 260.93 35,865 284.76
in excess of planned down 2 :
time and other causes.
TOTAL : 65,165 392.65 23,466 183.65_ 23,959 182.09 35,891 260.93 49,253 391.06
85,100 666.01 31,451 239.03 79,735 579.68 55,073 437.27




Note : Tnaddition, there was loss of contribution margin in respect of saleable pigiron in 1973-74 and 1974-75as follows :

1973-74 1974-75 -
Qty. Rs.in Qty. Rs.in
lakhs lakhs
External causes :
Difficulty in movement of raw materials 7,462 18.71 3,023 4.96
and shortages.

s (]
Internal causes -

Breakdowns and shut-downs 1,492 2 .45

7,462 18.71 4,515 7.41




ANNEXURE 1III e

(Referred to in paragraph 2.02.01) - N
Statement showing the rated capaeity, budgeted preduction and Actual production of coke
o (Qty. in lakh tonnes)
R 71—2—:;;e—d_capacity R Budgeted Actual input/foutput
S z production e . T
__Coke output . Ro@l s, efteo o Coke output (dry)
Coal B.F. Nut Pearl Breeze Coal Coke Coal> B.E. Nut  Pearl  Breeze  Total
Input and coke coke coke input output input  grade coke  coke - coke
(Dry) Foun- (20— (10~ (0-10 (wet) -
dry 40 20 mm)
grade mm) mm) -
above
40 mm = :
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1970-71 23.80 14.76 0.52

[
(=]
)
-
~
S
(=2

24,37 17.65 18.44 11.89 0.87° 0.34 1.20 14.30
: (64.5) @.7) (1.8) (6.5)

1971-72 23.80 14.76 0.52_ 2.08 I 30005 04 T17.655 18262 10169 5 R0TT - 0360 101 - 1283
.. 643) ‘@6 P 22 (61)

1972-73 23.80 14.76 0.52 2.08 {7.36 18.77 12.95 17.95 11.55 083 035 109 13,82
643) @6 (L9 (6.1

1973-74 23.80 14.76 0.52 2.08 17.36 20.18 -14.35- 16.64 10.63 . 076 040 109 12.88
(639) (46 @4 (66

1974-75 23.80 14.76 0.52 2.08 17.36  20.06 14.46 16.97 1081 0.78 _ 043 ' .1.05- 13.07

(63.7) (4.6) ((2.5) (6.2)

01



1975-76 23.80 14.76 0.52 2.08 17.36 20.96° 154t 19.29 12.28 085 058 114 14.85
' 637 @4 (G0 0 (59

1976-77 23.80°14.76 0.52 2.08 17.36 22.00 15.91 20.80 13.10 090 053  1.28 15.81
63.00 @3 (@26 (6.2

1977-78 23.80 14.76 0.52 2.08 17.36 22.64 15.86 19.20 11.82 074 049 1.11° 14.16

61.6) (3.9 2.6) (.8

NGTEs : (i) Figares in brackets indicate percentage of coke produced to total coal charged.

(i) Production of hard coke used in foundry is not separately reported. )

(iif) For caleulating rated capagity, the fifth coke oven battery ¢half) commissioned in September 1974 has not
- been taken into account.

1€1



ANNEXURE 1V
(Referred to in paragraph 2.03.03)

Statement showing the total number of furnace hours during the year, shut down hours and the number of hours for which
the furnaces were used for preduction

Year Total Furnace  Planned SHUT DOWN Total
X Furnace hours shut HOURS Other
hours worked down  Unscheduled causes(*)
shut-down
1 B T . TS e R T Tt AV Rl P 4 e e e ]
1970-71 ey : . . - 35,040 24,448 4,800 1,920 3,872 10,592
1971-72 : ; - : : ; . 35,136 21,315 8,657 1,159 4,005 13,821
1972-73 : ; Y 5 5 . e 35040 27,265 3,288 1,260 3,227 ST
1973-74 2 : 5 : 3 ; 35,040 26,887 3,384 4,769 - 8,153
1974-75 . $ 2 3 T : 35,040 29,419 2,728 » ** : 2,893 5,621
1975-76 : " 3 : : : 35,136 31,604 956 | : 2,576 3,532
1976-77 ; ; - x ; X 35,040 32,431 884 1,725 2,609
1977-78 ; X 5 3 . ; 35,040 30,812 n 2623 1,605 4,228

*Includes maintenance, operation, mechenical delays etc.

#*Includes un-Scheduled shut downs as separate figures are not available.

©CEl



ANNEXURE -V
(Referred to in paragraph 2.03.04)
Statement showing the actual consumption of important raw materials per tonne of hot metal produced vis-a-vis , the
norms indicated in the project report and those fixed by the Norms Committee. : i
(Figures in kgs.)
Important raw materials required for producing 1000 kgs of Hot Metal

Slag  Metallic Yield
Tron Sinter Fe con- Lime Manga- Dolomite Coke % of aris- ———————
Ore tentin  stone nese sinter in  ings  percen- - Quan-
Iron Ore, burden tage . iy
Sinter (exclud- i
scale ete. ing coke)

1 AR o=y FRRTES 6 7 R R0 ) 11 12
As per D.P.R. By ; ey e Sl P AR AR
3 Small Furnaces 600 1069 946 175 85 63 900 53 637  98.88 935 ()
One Large Furnace 1506 - 946 420 85ie = 900 — 624 o
As per Norms Separate Figures

Committee not indicated 950 350 120 100 900 25 700 N.A. N.A.
Actuals
1970-71 1209 440 978 284 100 103 901 20.1 749  94.90 927
1971-72 1251 387 984 362 93 94 928 17.2 717 94.50 929
1972-73 1196 485 978 316 113 53 889 21..7 741 94 .40 924
1973-74 1264 424 994 366 112 42 952 18.7 787 92.98 924
1974-75 1227 442 992 277 137 11 925 20.6 686 93.07 924
1975-76 1058 569 973 235 150 - 934 . 27.8 659 - 94.83° 923
1976-77 5993 702 972 215 156 17 919 33.1 709 94.85 922
1977-78 1000 766 1015 278 150 31 940 33.7 735 91.08 925

Note : n the DPR use. of sinter is contem

: plated in the three small furnaces only
material burden sheet does not contemplate the use of sinter, It has,

the production capacity of the large furnace (1500 tonnes per day) can
the use of sinter,

however

. As regards the fourth furnace the
, been pointed out in the DPR that
be increased upto 1800 tonnes per day with



ANNEXURE VI
[Referred to in paragraph 2.03.04(b)]

Statement showing the various constituents of hot netal as envisaged in the
Project Report and as actually found.

(Figures in percentdge)

Year Fe Si Mn  Phos Sulphur Carbon
1 2 3 4 5 6 7 8
Hot Metal .1 MT Project 93.9 0.7 1.64 0.177 0.10 3.5
: Report
Basic 1.8MT 93.5 1.14 1.50 0.21 0.04 3.61
Grade Project
Report
Actuals ;
B.F.1. 1970-71 92.822 1:52 1.45° 0.23 0.043 3.94
1971-72  92.996 1.48 1.35 0.24 0.041 3.91
1972-73  92.455 1.35 - 1.66 0.25 0.045 4.07
1973-74 92.416 1353 1.38 0.28 0.050 4.08
1974-75  92.515 1.40 1.63 0.26 0.067 3.92
1975-76  92.282 1.33 1.96 0.28 0.068 3.95
1976-77 © 92.239 1.27 2.04 0.28 0.063 3.96
1977-78  92.462 1.30 2.06 0.26  0.060 3.82
B.F. 2 1970-71  92.885 1.40 1.41 0.23 0.045 4.00
1971-72  92.895 1.74 1.04 024 0.043 3.88
1972-73 92.542 i 25 1.60 0.25 0.048 4.09
1973-74 92.543 1.44 1.46 0.28 0.052 4.04
‘ 1974-75  92.235 1.37 1.84 0.26 0.069 4.01
1975-76  92.416 1.30 1791 0.28 0.073 3.90
1976-77 92.248 1.24 2.03 0.28 0.062 4.01
- 1977-78  92.476 1.36 1.8  0.27 0,065 3.83
BE3 1970-71  92.697 1.29 1.61 0.23 0.42 4.04
1971-72  92.869 1887 1.49 0.24  0.043 3.96
1972-73 ,92.489 1.39 1.64 0.25 0.048 4.09
1973-74  92.467 1% 37 1.56 0.28 0.054 4.14
1974-75  92.379 1581 1.81 0.27 0.068 3.94
1975-76  92.219 1.43 1.93  0.28 0.070 3.95
1976-77 92.083 1.33 2.12 0.28  0.060 3.99
1977-78  92.407 1.29 A B D)

.27 0.061 3.88



1 asyo 3 4 5 6 7 8
B.F. 4 1970-71 92.622. 1.34 1.62 0,23 0.040 8. 4.11
1971-72 92932 1.39 1.49 0.23 0.040  3:98
197273 92,476  1.30 1.68 0.24 0.044 4.12
1973-74 92,2901 1.23 1.74 0.30 0.049 4.24
197475 92.269 1.32 1.83 0.27 0.064 4.09
1975-76 92.293 1.33 1.96 0,28 0.065 3.97
1976-77 92.188 1.34  1.97 - 0.29 0.062 4.04
197778 92.443 133 1.95 0.26 0.054 3.86

Note : Analysis of foundry grade hot metal is not given cither in 1.8 MT
Project Report or Annual Statistical Reports prepared by the
Plant.



ANNEXURE VII -

(Referred to in paragraph 2.03.05)

Statement showing the important coinponents of ajor -raw materials uscd
for the proﬂ'uctzan of hot metal.

(Fd,uu.s in percenmge)

Siog ALOOJ Fein -Cal Ash in
iniron iniron ironore inlime coke
ore& ore& and stone
sinter sinter sinter ‘
1 2 &3 4 5 6
As per DPR (1.8 million tonne stagz) |
Iron Ore 2.00 5.00 60.v &%
Coke o 24.0
Lime stone A Lo 3 46.0
Sinter . 6.5 6.5 51.0
As per Norms Cammittee
Iron Ore 2.30 5.00 © 62.00 % 2%
Coke - it h 23.5
Limestone 2.30 .. 4400
Sinter . 3 ® o 48.00 :
Actuals
1970-71 Iron Ore (Barsua
Captive Mines) 5.90 59.50
Iron Ore (Others) 2.40 65.10 A8
Coke : ] 24.46
Limestone 7 A S 4470
Sinter 8.50 5.60 43.30
1971-72 Iron Ore (Barsua
Captive Mings) 2.72 5.52 60.25
Iron Ore (Others) 1.59 1.95 65.94 LI
Coke . ® = . s 24.38
Limestone s £ 4 5 43.65 °
Sinter 8.86 5.12 45.16 :
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1 - 2 3 4 5 6
1972-73 Iron Ore (Barsua
Captive Mines) 2.58 6.44  59.68
Iron Ore (Others) 1.40 2.85 64.62 e
Coke x 4 2 1 24.80
Liniestone E i 14 .. 44.85
Sinter 8.43 5.65 42.98
1973-74 Iron Ore (Barsua
Captive Mines) 2.47 6.4 5981 :
Iron Ore (Others) 1.49 3.42  63.88 Y
Coke . . 3 4 25.21
Lime stone 2 AL e : 43.97
* Sinter . : - 8.16 SLA3WL 44308
1974-75  Iron Ore (Barsua
Captive Mines) \ 2.20 5.10  60.90
Iren Ore (Others) 3 1.50 3.80 62.90 .
Coke {5 ) o o ae oy 515 3 25,87
Limestone . A . s s R (D)
Sinter 5 P S.10 4.80 44.80
1975-76 Iron Ore (Barsua -
Captive Mines) 1.93  4.14 61.90
Iron Ore (Others) 1.54  3.41 62.95 i
Coke ! 27.16
Limestone. 5 2 e o 44,58
Sinter . ; i 7.46 3.68 47.98
1976-77 Iron Ore (Barsua Cap-
tive Mines) : : 2.29 4.50 60.75
Iron Ore (Others) ° . 176874 4:3.324 6253 B
Coke 3 & g X 27.39
Limestone . A . 0 48039 :
Sintcr R 5 7.80 4.76 47.4“
1977-78 Iron Ore (Barsua Cap-
tive Mines) 4 2,03 4,13  61.17
Iron Ore (Others) 1.59 B0 63520 >
Coke - 3 27.08
Limestone. : A & .. 4424
8.07 4.94 47.03

Sinter




ANNEXURE VIHI
(Referred to in paragraph 2.04)
Statement showing the quantity of hot metal handled by the Pig Casting Machines

(Figures in lakh tonnes)

'Yeae

Hot metal Pig iron produced Actual Actual Quantity of Pig Iron
actually - production Sale consumed in plant’s
poured Foundry | Basic Off Total for sale own Foundry
grade grade , grade
Total  Quantity
quantity onsumed
consumed out of
own
production
i 2 3 4 5 6 7 8 9 - 10
1970-71 . 1.38 0.87 0.22 0.12 1.21 0.95 0.92 0.41 0.24
1971-72 . . . 1.86 127 0.21 0.15 1.63 ic 27/ 1.06 0.46 0.35
1972-73 . . . 0.97 0.55 0.13 0.17 0.85 0.70 0.60 0.47 0.13
1973-74 5 0.77 0.42 0.07 0.19 0.68 0.46 0.44 0.48 0.19
1974-75 . 5 - 123  0.42 <0.07 0.58 1.07 1.01 +0.89 0.55 0.07
1975-76 . 3 o 1.39 0.48 0.10 0.63 1.21 1.17 0.85 0.50 0.02
1976-77 . = 3 1.02 N.A. N.A. N.A. 0.89 0.63 0.41 0.48 0.01
1977-78 . 5 g 0.71 N.A. N.A. N.A. 0.62 *) - 0.07 0.51

(*)Management has since discontinued reporting of ‘Pig Tron Production for sale’:
Nore — Production of pig iron gradewise i.e. Foundry grade, Basic grade and Off-grade separately not available.

8€T .
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ANNEXURE IX
(Referred to in paragraph 2.06.02)
Statement showing off-grade production and rejections
(Figures in lakh tonnes)
Year 0. H. Furnaces L. D. Converters

= = —

Total Off-grade Rejections Percentage  Actual Total Off Rejections Percentage Actual

production production or rejections percentage production grade of rejec- percen-

of rollable of rollable as per of rejections of rollable produc- tion as per tage of

steel steel Norms in rela- steel tion of Norms rejections

including : Committez  tion to including  rollable Committee as com-

off-grade i tota’ pro- off-grade steel pared  to

duction : production

1 74 3 4 5 6 7 R 9 10 11
1970-71 . 9T 0.07 0.01 0FS 0.6 8.41 0.20 0.08 0.7 1.0
1971-72 . 2.04 0.06 0.02 0.5 0.9 6.19 0.14 0.05 0.7 0.6
197273 . 2.24 5005 0.02 0.5 0.9 953 0.13 0.08 0.7 0.8

1973-'7‘«1 : 1787 0.05 0.02 0.5 1% 8.94 0.28° 0.08 0.7 0.9

6€T




R TR 4 s 6 7 8 9 foE e s
1974-75 . 582 D.06 0.01 0.5 06 8.7 )i R P e 21 0.8
1975-76. . 298~ DUl 0.01 0.5 04 1044 0.9 0.08 0.7 0.7
197677 . 3.01 0.10 0.0 0.5 03 12.02 0.22 0.10 0.7 0.8
1977-78 3.0 0.08 0.01 0.5 0.5  11.00 0.17  0.08 0.7 0.6

(2



o - ANNEXURE X ()
(Referred to in ‘paragraph 2.06.03)
Statement showing the Actual Number of Hours for which O.H. Furnaces/E.D.
Converters worked

L.D Converters

Delay (hours not operated due to other reasons)

Year Calendar Avail- Downtime ‘(difference
hours  able between columns 2 and 3) hours N
ours ——-——-—————————— worked —
Down- Other Total Blast Opera- Mecha- Elec- Oxy- Ref- Crane Others
time for down- Fur- tional nical trical gen ractory main-
re-lining  time nace tenance
and
main- i Y
b tenance s ¢
PR L i 2, e ST 5 Zoanil 7l 18 9 10 11 0 T R A
1;‘_1;7] 5wl . 43300 24716 15755 3329 19084 16287 2032 2033 328 547 ER 2 A, 3489
1971-72 . 43620 19934 12967 11019 23986 11119 513 1830 404 - 225 464 41 380 4958
1972-73 " 43800 25516 16537 1747 18284 17730 1350 3053 769 294 332 24 869 1095
1973-74 43800 25623 16775 1402 18177 17270 2354 3217 468 172 225 249 573 1095
1974-75 43800 25884 17095 821 17916 17159 2064 2401 383 247 1041 256 s62 1771
1975-76 43920 26882 15886 1152 17038 19056 1023 3485 816 304 576 74 552, 996
1976-77 . : 43800 27688 15321 791 16112 20651 1133 3400 609 236 567 58 465 569
1977-78 - g . 43800 27360 15923 517 16440 19875 1804 3456 520 264 260 295 370 516

141
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Total

375

8429
8815
7786
8353
8725
7826
7037
7485
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\ 3
ANNEXURE X (ii)
Open Hearth Furnaces
o . 1 A T Delays due to ¢
Year . Calendar Down Available Hoﬁrs Eét Opera- _M_ecl;a; *lél"e;»(—)xygen Iiefx: .C}ane Energj-/_*,()?ﬁ:rs TOEaT
Hours time worked furnace tional nical ftrical ctory main- & Eco-
fenance nomy
i 2 3 4 SRR O T A AT T A
1970-71 . i ROV SRON35.040 ¢ 57940 29,246 22,259 M 853 o 199 605 b 291 .. 1819 3,220 6,987
107178 S ; : § 35,136 \'6,415 28,721 23,386 ST 517 107 .. 598 579 41,139 7 483 58335
1972-73 i R : 35,040 6,878 28,162 ~ 24,111 PR3 68 d 7] 33 017038 198 383 692 4,051
1973-74 ’ 5 5 ' 35,040 6,509 28,531 20,827 .. 1,866 549 20 s 534 393 3,458 884 7,704 :
1974-75 ! G - 2 35,040 7,050 27,990 21,310 L% 687 646 25 .. 1,350 208 1,964 1‘800 6,680 n
1975-76 ! Gl 3 35,136 6,743 28,393 24,134 ¥ 859 475 70 SRl 61 560 180 954 4,259
1976-77 : : ) : 35,040 4903 - 30,137 26,435 A 700 373 83 .. 1,081 359 169 937 34,702
1977-78 . : ; ; 35,040 4,811 30,229 26,180 2 813 452 88 b 955. 426 243 1,072 4,049
o : e ) i et — - T : —_— -0 C——
5 o
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ANNEXURE XI (i)

(Referred to in paragraph 2.06.03)

Statement showing actual lining life for each furnace/converter

L. D. Converters

- Converter No. I

Converter No. II

Conyerter No. ILI Converter No. TV

Converter No. V

1977-78

143

Year 1o . 5% p
Mini- ' Maxi- . Aver- Mini- Maxi- Aver- Mini® Maxi- Aver- Mini- Maxi- Aver- Mini- Maxi- Aver-
mum mum age mum mum age mum mum age mum  mum age mum mum age
no. of mno.of no.of mno.of no.of no.of no.of mno.of no.of no.of no.of no.of mno.of mno.of no.of
blows blows blows blows blows blows blows blows blows Dblows blows blows blows blows blows
R T AR I e 2 3 4 Wi 6 P 7 Sy 10 11 12 13 14 15 16
1970-71 116 201 153 147 211 167 113 201 153 114 193 151 923 192 151
1971-72 71 210 145 117 178 152 74 187 142 12 178 138 98 174 136
1972-73 109 186 154 117 202 162 108 173 146 105 165 135 113 191 144
1973-74 103 170 135 109 185 138 S8 161 138 85 165 122 84 186 135
1974-75 il 166 135 85 175 130 85 174 121 GRS 118 91 167 120
1975-76 100 200 159 ° 96 202 147 96 243 155 100 169 127 97 158 127
1976-77 139 252 189 109 257 173 124 244 177 100 223 153 118 218 175
128 268 175 99 218 165 104 211 156 88 212 154 145 202 175




ANNEXURE XI (i1)

Open Hearth Furnaces

i3 O H NovAN 0.H. No.B O0.H. No.C ' O.H.No.D
g Mini- Maxi- Average Mini- Maxi- Average Mini- Maxi- Average Mini- Maxi- Average
mum mum  no. of mum mum no. of mum mum_ no.of mum mum _ no. of
no.of mno.of heats no of no.of heats no. of no.of heats no.of no.of heats
heats heats l}cars _ heats heats  heats heats  heats
1 2 3 4 5 6 7 8 9 10 11 12 13
1970-71 386 411- 399 e 409 409 241 424 333 239 504 372
1971-72 383 383 383 356 423 390 388 - 388 388 223 414 319
1972-73 326 381 354 418 418 . 418 386 519 453 354 422 388
1973-74 343 348 346 318 36 340 152 388 291 331 366 349
1974-75 289 385 337 354 419 387 187 381 284 189 216 203
1975-76 400 400 400 231, 382 307 354 397 376 367 402 385
1976-77 424 433 429 432 447 440 402 431 417 428 472 450
1977-78 373 437 405 390 409 400

398 434 416 392 411 399

SPL



ANNEXURE XII
[Referred to in paragraph 2.06.03(2]
Statement showing the tap to tap time of open hearth furnaces and L. D. Converters

(Figures in hours and minutes)

Norm ,, O. H. Furnaces L. D. Converters
- as per , ; Z7m]
Year Project A B (& D Average. Norms  Actual
Report as per ayerage
Project time
Report forall
conver-
T ters

1 2 a4 e i 7 2 9
ORI L o ey e 800 11—I10 11—14 10—-19 1116 1131 0—45 0—S9
ST e A s 800 1131 12=07 5 l0—12" 11078 S11—00=as 045 0—54
LOTA TR sk s SIS : 8~ 00 9—10 10—42 10—00 10—12 1010 0—435 0—57
ST A e e S 9 8—00 11—56 10—41  10—27 11—24 10—49 0—45 1—00
Pl S S ey 8=—00  Ii1—s2 ' 1205 [t—36 12—16 12—04 ~ 045 1—01
TRl e S e SO T 800 * 1003, 9—49 1011 9—51  9-59  0-—45 0—58
[OTEI s i, - g e 8—00 9— 34 856 8—47 816 = 8—52 045 0—55

IoiTam.= < SERRE SRR - Sy Sq0; SIG_og oL 008 T 859 L7510 w840, - 0—58

I
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. ANNEXURE Xiii
[Referred to in paragraph 2.06.03(4)]

Ntasement showing the shorg fall in production attribuable 10 the variances in furiace converter utilisation and producti&ity

e T iy

(In lakh u.mncs‘)

Year Utilisation variance Productivity variance Tota] Grand Remarks
e e S T ———————  Total
O.H. LD. OV S=UTD O.H. LD. -

l 2 3 4 5 6 7 8 : S
] =)0EST ()6 26 (0)0.04  (—)2.83° (053 (=)7.09 (—)7.62 () Adverse
1971-72 , o (=)0.47 (~)7.83 (+)0.01 91,49 (—)0.46 ~)9.32 (-—)9.78 () Favourable
1972-73 . 5 o0 632 (+)0.14 (—)2.70 (—)0.27 (~)5.97 (—)6.24
1973-74 : S (E)0069: (=93 58 (4+)0.06 --)2.98 (—)0.63 {—)6.56 (~)7.19
197475 | ; = 0865 (T (-+)0.02 (—)3.05 (—)0.63 (—)6.71 (—)7.34
1975-76 . (=)0.40: <235 (+)0:28 ¢ RTINS 0k T (-—)5.06 (-)5.18
1976-77 | : - 021 )it .25 (++)0.72 ()2.23 (+)0. 51 (~)3.48 —)2.97
1977-78 . ] . (=)0.23 (=)1.79  (+)0.81 (—)2.71 (-+)0.58 (—)4. 50
e e e

; (~=)3.92
e L

Ll



ANNEXURE X1V
(Referred to in paragraph 2.06.04)
Statenent showing actual transit loss of hot metal

(Figures inlakh tonnes)

St 2 o S TR L e

Year

Despatch Consum- Loss Lossat Excess Costp:rt Rate at Net . Value Remarks.
from pioniin s —v———"—>— 0.5% as loss  tonne of which lossper -of net
Blast 0.H. Quan- - Percen- provided § . hot credit  tonne Col, Loss
Purnaces Farnaces ity tage to inthe metal  has been 8-9 (Rs.in
& L.D. Col. 2 Project “dsper] given lakhs)
Converters report annual forscrap

cost ms 10
sheet * annual
cost
sheet
Rs. Rs. Rs.

1 2 b3 -4 5 6 1 8 9 10 11 12
1970-71 10.03 9.81 0.28 2. 0.05 0.23 275.60 150.00 125.60 28.34 Credit forlscrap ya-
1971-72 7.83 259, 0.26 ) 0.04 0.20 328.93 200.00 128.93 25.73 lué has been given
1972-73 [il.44 - 11.13 0.31 27 0.06 0.25 319.56 200.00 119.56 30,44 for entire quantity of
1973-74 10,82  10.41 0.41 3.8 0.05 0.36 392,78 329.18 63.60 22.77 hot metal shown in
1974-75 10,80 10.21 0.59 I 0.54 45558 440.00 15.58. 8.35 column 7

0.05

YT



1975-76
1976-77
1977-78

0.53
0. 50

0.44

(V53

[

0.06
0.07
0.06

e T e
Note ; Effect of opening and closing balance in the mix

er.

0.47 488.04 440.00 48.04 22 15
0.43 516.73 440.00 76,73 33.08
0.38 598.88 460.00 138.88 52 33

e et

223.39

—

s hag not been taken into account in the absence of figures,

6¥1



ANNEXURE XV
{Referred to in paragraph 2.06.06)
onsmption of major raw materials per tonne of steel ingots vis-a-vis the provisions in the

Syatement showing the actual ¢
project report & norms fixed by the Norms Committee.

(Kgs. per tonne of Steel Ingots)

= e = flot Metal Serap Iron Ore Limestone
Year :

[ O.H. L.D. O.H. L.D. O.H. L.D. O.H. L.D.
R RS S B 4 5 6 7 8 9
‘As per Datailed Project Report 408 913 636 217 7 E 72 303
As per Norms Committee % 400 995 745 140 6 4 3 4
Actuals : < :
et S e 440 1063 TS < =144 14.8 1.2 e 13.8
R e o a e 413 1091 692 144 2 10.0 = 12.1
1972-73 . : : ; 2 457 1060 696 162 113183 10.6 25 11.9
T i I g s e 462 1067 701 156 10.7 6.7 £ 11.9
1974-75 . : : ) : 457 1064 673 143 7.0 5.8 : 6.5
1975-76 . ; ; x ; 420 1044 689 175 TR Rl 8.3
1976-77 . 2 g ’ 4 426 983 684 145 10.0 4.4 12.2
1977-78 . : R . 462 970 639 1572 20.1 17.0 10.2

0ST



]

Blooming and Slabing Mill

Plate Mill

Hot Strip Mill

S/9 C&AG /81

ANNEXURE XVI
V4 (Referred to in paragraph 2.07.01)

(Statement showing input, output, vield, efc. of rolling mills)
Scrap Arising
(Figures in lakh tonnes)

Year Input  Output ' Per- Norms as per Actuals Scale and other losses
centage ey S 7w .
of yie]gd DPR  Norms Quantity Per- Norms as per Actuals A
(Percen- Commi- . SEEH T bR Norms  Quanti LT
g A i e
age of fttee (3—4_8) P
input
2 3 4T A W R 9 10 11 ok 3
1970-71 9.86 8.50 86.2 10.7 Not il T T S o 0.07 0.7
indicated indicated ® ;
1971-72 8.58° 7.35 85.7 1RGO 1227 " 5 014 i
197273 10.29 Xor) 85 2 MG Y i W T - 0.20 2.0
1973-74 9.93 8.45 85.1 4 i 13815 (13500 8 il > 0.10 1.0
197475  10.67 8.97 SR i iy e A w032 3.0
1975-76 12.92 10.89 84.3 ‘. 5 NA. NA . S N.A. N.A.
1976-77 13.58 11.53 84.9 s 1 1ise Bl47TIINT4.8 0.23 i
1977-78 14.19 11.77 82.9 ke i\ 111958 & 1358 » 0.47 3.3
1970-71 1.94 1.56 80.4  22.0 % 0.31 16.0 0.2 s 007 W 1BLE
1971-72 1.86 1.48 79.6 L glasit (7.7 » - 0.05 2
1972-73 2.31 1iae 78. SRR, OB £ L7 - 0.09 3.9
1973-74 . 2.16 1.74 80.6 0,870 171 - - 0.05 2.3
1974-75 2.35 1.93 8201y Wi 3 @y A3 G oy - 0.10  ~4.3
1975-76 3.19 2.61 .- 81.8 & i N.A.  NA. : N.A. N.A.
1976-77 3.69 3.00 81.4 k 0,52 141 0.17 A5
1977-78 3.63 3.01 83.1 ). p.50 137 . 0.12 3.2
1970-71 6.34 6.05 95.4 AR A 0.25 0 4.0 502 - 0,04 06
1971-72 5.20 4.97 95.6 ¥ i 0.13 2.5 0.10 1.9
1972-73 6.87 6.52 94.9 L F 0.18 2.6 0.17 9IS
1973-74 6.31 5.99 94.9 je 2 0,220 3.0 0.10 1.6
1974-75 6.40 6.07 94.8 & % 0.14 2.2 3 0.19 3.0
1975-76 8. 72 8.34 95.6 4 & N.A. NA 5 N.A. NLA.
1976-77 8.95 8.57 95.8 | i % D 2.7 0.14 1.5
1977-78 9.07 8.67 95.6 g 0.48 548 . & N.A. N.A.
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1 2 3 4
Electrical Sheet Mill . . 1970-71 0.19 0.12
1971-72 0.13 0.08
1972-73 0.20 0.12
1973-74 0.19 0.11
197475 ° . 0.22 0.13
1975-76 0.30 0.18
1976-77 0.24 0.15
1977-78 0.28 0.21
Bie DTRG0 Bb ! 970571 0.44 0.39
1971-72 0.40 0.35
1972-73 0.45 . 0.39
1973-74 0.42 0.36
1974-75 0.45 0.37
? 1975-76 0.47 0.39
1976-77 0.59 0.52
1977-78 0.50 0.42
Cold Rolling Mill . .  .e 1970-71 3.63 3.10
1971-72 3.04 2.65
(Total of Galvanised Sheet, CR ~ 1972-73 3.50 3.01
Sheets, Tin Plates & Electrical  1973-74 3.38 3.07
Tin Plates) 1974-75 3.34 3.13
Q 1975-76 4.13 3.52
R 1976-77 522 4.37
1977-78 5.00 4,32

. The input figures for Cold Rolling Mill représent the input of hot strip coils to the
Mill during 1973-74 and 1974-75 is more than the difference between input

The scrap arising reported by the Management for Cold Rolling

and output.

Figures in columns 12 and 13 are derived figures.
Actual inputs are exclusive of tin and zinc.

152
5 6 7f 8 9
63.1 17.8  Not 0.06 31.6
indicated

61.5 i 0.05 38.5
60.0 4 0.07 35.0
SIS, 5 0.07 36.5
59.1 5 0.08 36.4
60.0 h 5 N.A. N.A

62.5 35 53 0.08 383

75.1 % 0.09 32.1
88.6 10.7 5 0.05 11.4
87.5 5 & 0.05 12.5
86.7 " A5 53 0.06 13.3
85.7 5 0.05 11.9
82.2 5 % 0.07 15.6
8300 e s N.A. N.A.
88.1 ) G 0.07 11.9
84.0 5 5 0.07 14.0
85.4 17.8 45 0.50 13.8
87.2 2% 5 0.37 12.2
86.0 53 35 0.44 12.6
90.8 55 i 0.46 13.6
93.7 s A 0.42 12.6
85.2 2 5 N.A. N.A.
83.7 - % 0.53 10.2
86.4 - 0.54 10.8

pickling line.

10 11
2.8  Not
indicated
3
0.5 3

12

0.01

0.01
0.01
0.01
N.A.
0.01

0.01
0.01
N.A.

0.1
0.03
0.02

0.05

ity

543

5.0
)
4.5
N.A.
4.2

o B2
o &

N.A.

- oo
> oo O

N.A.

2
0 =




ANNEXURE -— XV -

(Referred to in paragraph 2.07.04)

Statement showing the rated capacity Annual targets and Actual production
of Hot Strip Mill

(Figures in lakh tonmes)

Year Rated Annual  Actual Percentage of short-
capacity  target produe- fall(-—) Excess () to
as per tion ——— e
Project ; Rated Annual
Report capacity target
i Taies 5 4 5 o
1970-71 11.06 9.14 6.5 (—)45.3 (—)33.8
1971-72 11.06 8.81 4.97 (—)55.1 (-—)}43.6
1972-73 11.06 7.40 6.52 (—41.0 (11.9
1973-74 11.06 7.53 5.99 (—M45.8 (—)20.5
1974-75 11.06 6.94 6.07 (—)45.1 (—)N2.5
1975-76 11.06 7.63 8.34 (—)24.6 (+)9.3
1976-77 11.06 3.85 8.57 (—)22.5 ()32
1977-78 LT 108 9.46 8.67 (-21.6 f--)“_
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ANNEXURE XVIlI

(Referred to in paragraph 2.07.05)

Staternent showing actual production vis-a-vis the rated capacity & budgeted

1970-71

1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-7%

production of electrical sheet mill

Rated Budge- Actual Percentage of Remarks
capacity ted produc- Actual pro-
preduc- tion  duction to
¥ tion (tonnes) ~—— - ——
(tonnes) (tonnes) Bud- Rated
geted  cara-
pro-  city
duction
2 3 4. 5 6 7
50,000 22.500 12,353 55 © 25 There was &
50,000 22.500 8,207 36 16 roof collapse
50,000 12,500 12,071 97 24 in SMS in
50,000 18,000 11,174 62 22 July, 1971
50,000 15,000 12,775 85 26
50,000 18,000 18,306 102 37
50,000 30,000 15,279 51 31
50,000 18,000 21,115 117 42

Notg : (7)) The Mill was under guarantee (ests, during August, 1968 to
Noyember, 1970, The actual production during this period was
only 2,500 tonnes (1968-~69) and 10.895 tonnes (1969-70).
(if) The capacity of this unit has been re-examined by consultants
M/s. MECON and indicated as 35,000 T/year.
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ANNEXURE XIX
(Referred to in p:iragraph 2.07.06)

Statement showing the actual production of different units of the Cold Rolling
Mill vis-a-vis the budgeted production and rated capacity

(Figures in lakh tonnes)

Year ' Ratd  Budgeted  Actual
) capacity production production
! . 2 3 4

(i) C.R. Sheets and Strips

1970-71 ) 2.60 2.60 1.53
1971-72 2.60 2.40 1.53
1972-75 2.60 2918 8 1.61
1973-74 2.60 1.72 1.76
1974-75 2.60 1.86 1.78
1975-76 . 2.60 2.00 1.85
1976-77 ’ \ ; 2.60 2.40 2.3
1977-78 2 2 AT 2.60a 2.80 2.28
(ii) Galvanised Sheets

1970-71 1.60 1.40 0.90
1971-72 1.60 1.44 0.72
1972-73 1.60 0.94 0.95
1973-74 1.60 0.94 0.97
1974-7S 1.60 0.94 1.04
1975-76 1.60 1.00 1.19
1976-77 - y 1.60 1.60 1.29
1977-78 2 3 . 1.60 1.50 1.45
(iii) Hot Dip Tinning Lines s
1970-71 o 0.50 0.12 0.14
1971-72 0.50 0.12 0.06
1972-73 0.50 0.16 0.08
1973-74 1 2 0.50 0.16 0.04
1974-75 A L 0.50 0.06 0.03
1975-76 . ! 0.50 0.06 0.04
1976-77 ¢ Q.25% 0.05 0.01
1977-78 ko a0 ; < "
(iv) Electrolytic Tinning Lines

1970-71 1.50 0.60 0.52.
1971-72 1.50 0.84 0.34
197273 1.50 0.90 0.37
1973-74 1.50 0.60 0.31
1974-75 1.50 0.50 0.27
1975-76 1750 0.60 0.44
1976-77 1.50 0.75 0.53
1977-78 3 1.50 0.70 J 0.59

7 Since revised to 3.12 lakh tonnes.
*Rated capacity has been taken proportionate
April to September 1976 as the lines were not in operd

1976.

ly for 6 months from
tion since September,
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ANNEXURE XX
[Referred in paragraph 2.07.07(b)]

Statement showing the Actual Production of Steel Ingots in t/x/e ,[1 Hloy Steels Plant, Durgapur and Heas Treated Plates
at Rourlela

Production of ingots Ingots

Production of heat-treated plates at Rourkela

at Durgapur actually —
(tonnes) rolled at  Rated capacity Budgeted Actual production
Year Rourkela (sets) production (sets)
Produc-  Despat-  (Tonnes) (sets)
tion ches to
Rourkela
Sl 2 B 4 5, 6 7
1969-70 1,944 2,147 1,927 90* 70 (898) 48 (615)
1970-71 2,378 1,885 1,747 120 (1,539) 120 (1,539) 77 (984)
1971-72 3,720 3,523 3,304 120 (1,539) 100 (1,283) 79 sets+47 tonnes of
: ; plates (1060)
1972-73 4,381 3,952 3,647 120 (1,539) 110 (1,411) 111sets 4-67 tonnes of
plates (1491)
1973-74 1,155 1,108 1,555 120 (1,539) 145 (1,858) 21 sets+19 tonnes of
; plates (286)
197_4-75 313 119 368 140**(1,796) Not fixed 7

2-sets-+73 tonnes
platas (97)

9¢1



1975-76

1976-77

1977-78

4,8 4,788 4,876 180 (2,309 101 (1,296) 120sets +98 tonneso
W i . 4 plates (1637)

7,375 6,952 5704  180: (2,309) 180 (2,309) 198 sets-+216 tons
- @,757)
5,597 5555 6,708 180 (2,309) 180 (2,309) 209 sets--254 tons

NoTe ;

{i) Figures in brackets in columns 5 to 7 indicate tonnage.

(i) *The mill was commissioned in July 1969. The rated capacity has been taken proportionately.

- (iif) The weight per set has been taken as 12,826 tonnes.

(iv) **The rated capacity of the unit was increased to 180 sets per annum from November, 1974. The rated capa-
city has been taken proportionately.

(v) @Due to uncertain availability and quality deterioration of spade ingots from ASP, no budget estimate was
made.

=3




ANNEXURE XXI
(Referred to in paragraph 2.08.)
Statement showing the list of idle Equipment

Particulars of Date of -Cost of Purpose for Reasons for non-
equipment commissioning equipment - which procured utilisation
1 2 3 4 5
‘1, Pifch Granu-  1959-60 Cost of equip- Toconvert hard 1. Granules, when filled

lation Plant,

ment Rs. 5.65
lakhs. Overall
cost Rs,«13.14
Iakhs.

pitch into gra- in bags, fuse to-

nules to make gether forming lumps

it saleable as during storage due to

per international high ambient tempe-

practice, rature. The purpose
of converting lump
into granules is thus
defeated.

2. Operating conditions
in the plant are not
satisfactory from con-
sideration of health
hazards. This can be
avoided by elaborate
arrangements, such as
remote control, special
ventilation system etc.
The customers mostly

Action proposed

6

Some components of
the cquipment are
being used for
making hard pitch.
The following com-
ponents (value Rs.
7.67- lakhs) are to
be disposed of :

1. Granulating
tank—2 nos.

2. Screw  Conye-
yor—I1 no.

3. Screw Motor—
1 no.

4. Bucket  Eleva-
tor—1 no.

5. Bucket Motor—
1 no.

aluminium manufac- -

turers, accept pitch in
[Iump form and, hence,
question of its conver-
sion does nof arise.

8CT



2, Bitumen Mel-
ting Plant.

3. Flying Shear

Not put to use

at all from the
very beginning.

Date of com-

(Hot Strip Mill) missioning  is

not available.
The equipment
was tried for
the first time in
1962 and twice
or thrice there-
after,

Cost of equip-
ment Rs. 1.88

lakhs. Overall
cost Rs. 4.38
lakhs.

Cost of equip-
ment Rs.36.72
lakhs. Overall
cost Rs. 68.40
lakhs,

The equipment Road tar is made directly

was meant for
mixing butumen
from Petroleum
industries with
the tar pitch for
making road tar,

To cut the strip,
coming from the
finishing stand
into equal len-
gths to be fur-
ther divided to
required lengths
in the = subse-

uent strip shea-
ring units to suit

customers’ needs.,

from hard pitch. It
will not be required
for use in future  as
well, In view of high
demand for hard pitch,
production of road tar
is limited.

In case this flying shear

1s used, the sheets will
be again divided in
lines no. 3 or 4 to suit
the requirement of cus-
tomers involving more
cutting loss. Further
difficulties encountered
in operating the equip-
ment were as under :—
1. Erratic operation due
to electrical troubles.
2. Variance in drum

Sonmie  components
such as ‘mixing tank
with agitatorS® buf-
fer tank agitators
and pumps are
being utilised for
manufacturing dolc
mite tar, thinning

medium  for gas
holders  creosote
oil etc. The fol-

lowing parts (value
Rs. 2,53 lakhs) are
to be disposed of :

1. Vertical Furnace.

2. Barrel drain.

3. Barrel heating
equipment.

4. Barrel tipping
equipment.

Except electric con-
trol equipment and
some of the motors
of the piler equip-
ment following
equipment costing
Rs, 53.52 lakhs are
to be disposed of :

1. Rotary  flying
shear. .
2. Pinch roll unit

before the sheet
piler.

6S1



4: Flame Cutting
Machines
(Plate Mill).

5. Two Disc-
loaders.

Not commissio-
ned at all though

Written  down
value 2s on Ist

the plate fini- April 1969 Rs.
shing line went 4.22 lakhs.

on streamx on
15th November,
1960.

June 1964

Rs. 17.51 lakhs

speed.

3

4.

5.$Malfunctioning

Improper separation
of sheets on the run

out table.

The shear cannot

remain in line if

strips are coiled in

coiler.

of

flying shear resulting

in cobbles etc.

Tg shear the Uneconomical use.

plates (40 mm

and above).

For maintaining (¢) Difficulty in keeping

steady supply of

coal to Cake
Oven Plant.

(b)

them in working
order due 0 intri-
cacies of hydraulic
and electric systems
and for want of
spares.

The loaders required
sufficient space for
free movement in
the stockyard and
were not mobile as
was originally speci-
fied.

6

&) j&lﬁ-tzwmatic sheet
piler.

The value of the
machine has been
written off but the
machine is awaiting
disposal.

091
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d

@

)

For the movement
of- loaders, which
are electrically ope-
rated, power points
were required to be
provided all along
the yard. Laying of
high tension under-
ground power lines
was found extremely
expensive.

Due to grinding
action of the disc-~
loaders, materials
handled,  particu-
larly those for the
Steel Melting Shop,
got fragmented and
were not acceptable
to the unit.

Design of the loa-
ders, particularly of
the second loader,
was faulty,

Due to immobility
of these loaders, one
locomotive was ex-
clusively required for
shunting the wagons
during loading time
which wes unecono-
mical.

One of the disc-
loaders has since
been disposed of
and other one is

awaiting disposal.
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= 2 3 4 5 6
6. One pre-heating March 1968 Rs. 4.62 lakh For heating elec- Transformer grade sheets No - decision has
furnace. - (including cus-  trical sheets. required shearing in been taken.
: tom duty). hot condition and these
were not being manu-
factured, the furnace
was idle.
7. One unit for 1959-60 N.A. For removal of Due to use of sodium Awaiting disposal.
Fractional cys- hydrogen sul- carbonate instead of :
tallisation of phide from coke potassium carbonate.
yellow salt (in oven gas.
Potash Plant).
8. One Naphtha- 1959-60 N.A. Fordealingwith Operation was found to  Awaiting disposal.
lene Oil Dephe- + carbolic oil that be combersome and
nolisation Uunit. comes alongwith  expensive.
- naphthalene frac-
tion.
9. One Sulphuric 1960 Rs. 16.67 lakhs For producing Low content of hydro- Awaiting disposal.
Acid Plant (wet plus Rs. 3.81 25 tonnes of sul- gen sulphide in the coke
Process). lakhs for modi- phuric acid per oven gas.

10. Two generators Not yet com-
(Acetylene missioned.
Plant).

~

fication.

day.

Rs. €.98 lakh For taking care Non-acceptance of the It is propased to
F.O.R. Varanasi of the mainte- expansion of Acetylene relocate the Accty-

nance, break- ~Plant by the CED.B. lene Plant for ins-
downs and * tallation of these
shut-down jobs generators.

of the existing 2

generators.

A
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1. APotash Plant Plant wasready

12. Caustification

unit of carbolic

Plant,

in 1965-66 but
not put to use
at all from the
very beginning,

1959-60

Cost not avai-
lable.

Cost not availa-
ble.

For removal of
hydrogen  sul-
phide fromcoke
oven gas pro-
duced in coke
oven battcry no
v .

For the purpcse
of regenerating
sodium hydro-
xide from the
spent sodium
carbonate solu-
tiot,

Non-availability of ade-
quate gas on account
of the Commissioning
cf only half the coke
oven battery. Even
after commissicning of
c. ke oven battery no,
IV in February, 1969
this plant could not
be utilised due to cor-
rosion problem in Pri-
mary coolers.

Due to low preduction
of carbolic ¢il encugh
salt was not available
for reprocessing in this
unit to regenerate so-
dium hydrcxide from
the spent salt.

Awaijting dispesal.

*

The plant was over-
haulcd in February,
1977 at a cost of
Rs. 25,000. The
unit is likely to be
put in operation
after procuring bet-
ter quality of burnt

lime for which pro-

curement action
bas been initiated.

Note : The action proposed as indicated above in respect of items 1 to 4 was recommen
by the General Manager of the Steel Plant in September, 1970 to examine
reries could be used. The present positien regardin

ment {Oct., *79) was as follows :—

and report as to

ded by a Committee appointed

how best the machi-

g disposal of these equipments as intimated by the Manage-

(i) ems No. l and 2 ; Disposal action through public auction has been tried several times. However, o party
came up for bidding,.
{if) Tiemns No. 3 and 4 ; Awaiting disposal.



ANNEXURE XXil
(Referred to in paragraph 5.01.02)
of some principal by-products and the norms in
those fixed by the Norms Commitiee

ACTUAL YIELD
75 1975-76 1976-77 1977-78

Statement showing the actual average yield dicated in the Project Report and

Nerms  Norms
of yield of yield
as per, @s per
Prcject Norms
Report Com-

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

mittec**
1 2 3 4 5 6 7 8 9 10 11
Bio0LE 2 o 2ol =280 2.61 2762 2,94 53.03 2.96

Crude Tar (as percentage of  3.00
dry cral charge).
Crude Banzel (as percentage of  0.82  0.50 0.24 ' 0.13
dry ccal charge). (for 1 MT
Units)
0.80
(for expan-
sion unit)
Amm-nium Sulphate (as per- 1.01 1.10 0.45 0.43
centege of dry cral charge).

0.21 022 0.9 030 0.40 0.41

0.63 0.65 07 0.73 0.78 0.86

NOTE : **Tw~ departmental Cemmittees appinted by the Company in 1967 and 1972 to review the performance of the

By-products Plant had fixed the following norms of yield :—

1967 Committee (Raju Committec) 1972 Committee (Nagarkatti Committee)

2.6

.5 for 1 MT Unit . 0.5
.8 for exapnsion unit
d 0.6 for 1 MT unit

0.9 for exapnsion units

w

Crude Tar s R
Crude Benzol

- oo

Ammonium Sulphate

vor



ANNEXURE XXIil
(Referred to in’paragraph 5.02.02)

Staiement showing the guantities of scrap arising as envisaged in the Project Preport and actual arisings and the consurmion
thereof

Qty. envisaged in the DPR — Not available

Quantity recovered /consumed

(i) Iron Scrap

Year Total
: B.F. S.MLS. Other shops

e of = 2 3 4 5534 G

1970-71 . A v X : e . Qty. recovered 12,598 6,654 57,718 76,970

Qty. consumeck 8,163 391 17,747 26,301

197192 -, -, . : : . X .. Qty. recovered 12,773 5,032 46,518 64,323

Qty. consumed 10,358 671 19,691 30,720

IOITS o i wror e T o SOIY. fecovered 15,709 10,064 57,183 82,956

Qty. consumed 23,903 613 15,778 40,294

1973-74 . Qty. recovered 25,100 17,029 59,919 1,02,048

Qty. consumed 13,882 1,385 -+ 10,024 25,291

1974-75 Qly. recovered. 12,424 7,118 34,947 54,489

Qty. consumed 16,556 o 12,035 28,591

1975-76 , . Qty. recovered 11,130 6,429 44,711 62,270

Qty. consumed. 18,186 2,375 16,109 36,670

197677 . Qty. recovered 20,604 56,725 77,365
o =y

Qty. consumged 4,740 * 5,314 19,143 29,197

1977-78 Qty. recovered 29,109 66,986 96,095
{ g SRz ass "b""‘"‘—"\

Qty. consumed 9,824 18,690 17;122 45,636

NOTE : During the ei

ght years a quantity of 40,820 tonnes,
52,866 tennes, 71,984 tonnes end 60,401 tonnes wer
sumed within the Plant.

46,320 tonnes, 61,803 tont.cs, 47,623 tonnes, 51,780 tonnes,
¢ despatched to other parties in addition to the quantity con-

-k
o



Steel Scrap

Quantity envisaged in the DPR—Rolling Mills 4,69,000 — 26.1 % of Steel ingot input.
S.M.S. 36,000—2% of Steelingot input.
Total 5,05,000
Censumption of serap in the SMS as per DPR — 4,96,000

Quantity recovered/consumed
Year s
Rolling S.M.S. Rejected Total
Mills : Rolls
1 2 3 4 5 6
1970-71 Qty. recovered 2,46,532 71,412 1,673 3,19,617
(25.0) (1.2
Qty. consumed R 2,64,946 773 2,65,719
1971-72 . \Qty. recovered 2,01,764 53,279 791 2,55,834
: (23.5) 6.2)
Qty. consunmcd = 2,30,275 798 2,31,073
1972-73 Qty. recovered 1,46,603 88,660 388 3,35,651
= (24.0) (8.6)
‘ Qty. consumed 3,09,650 1,186 3,10,836
1973-74 . Qty. recovered . 2,56,059 63,451 384  3,19,894
(25.8) 6.4)
; Qty. consumed = 2,70,718 3,057 2135775
1974-75 Qty. recovered 2,41,468 92,557 788  3,34,813
(22.6) 8.7 :
Qty. consumed . 2,52,066 2746  2,54,812
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1975-76

Qty. recovered 3,10,416 82,173 635 3,93,224
(24.0) 6.4)

Qty. consumed & 346517 3,686 330,203

1976-77 Qty. recovered 3,27,126. .- 1,05,807 3,916 4,36,849

(21.8) (7.0) !

Qty. consumed 2,94,512 89,137 i 3,83,649

1977-78 3 S . - Qty.recovered 3,69,623 84271 - 2991 456,885
] (26.3) (6.0)

Qty. consumed 3,26,166 62,244 e 3,88,408

Notes : (1) Figures in brackets indjcate percentage of recovery.

(2) Inaddition to consumption within the plant a quantity of 26,812 tonnes, 27,376 tonnes, 30,480 tonnes, 36,388
tonnes, 44,337 tonnes, 72,630 tonnes, 80,899 tonnes and 54,214 tonres was despatched during these years.

(3) Out of total consumption of 4,96,000 tonnes of steel screp 3,37,000 tonnes were cxpected to be consumed
in L.D. converters and balance 1,59,000 tonnes-in open hearth furnaces.

@

The actual recovery in the Steel Melting Shop includes recovery of scrap from slag by the Heckett process.

L9t



- ANNEXURE XX1V

(Referred to in paragraph’6.01.01)

Statement showing the extent of variance in cost per tonne due to different causes

Favourable (+)

Adverse (—)
(In Rupees)
SL. Name of Product Year Coal blend Material Capacity ~ Variance Total
No. ; yariance usage utilisation  due to change
variance variance  in rate and
other causes
1 2 3 4 S 6 7 8
1. B.F. Coke & Nut Coke . 1973-74 (+) 096 (+) 045 (—) 5.15 (=) 25.43 (—) 29.17
1974-75 (+) 3.8 (+) 2.74 (—) 892 (+) 1.9 (=) 0.38
1975-76 (+) 0.55 (+) 2.41 (—) 0.9 ) 51.70 (—) 49.69
197677 (1) 2.30 (+) 4.10 (—) 0.58 (+) 19.19 (+) 25.01
1977-78 (L) 4,23 (F) 5.50 (=)= 4.66. (=) 15.55 (—) 10.48
2. Hot Metal 1973-74 (—) 6.82 (=) 8.5 (—) 50.11 () 65.68
1974-75 (+) 16.95 (—) 8.02 (—) 22.83 (—) 13.90
1975-76 (4) 10.91 (+) 1:34 (—) 46.55 () 34.30
1976-77 . (=) 3.61 (+) 1.49 () 16.43 (+) 14.31
1977-78 “(— 20.72 () 3.47 (—) 33.51 (—) 57.70
3. (@) Stecl Ingots OH 1973-74 (—) 6.42 (—) 42.17 (—)106.99 (—)155.58
1974-75 (—) 0.49 (—) 48.26 (+) 7.19 (—) 41.56
1975-76 (-F).22.15 () 6.86" (X 12381 (+)516°67
- 1976-77 (). 3.51 (+) 22.41 (+) 11.68 (4) 30.38
1977-78 —) 3542 (H) 215 ) 102.43 (—) 135.70
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3.°(b) Steel Ingots LD

4. Plates

3. H.R. Coils

6. HLR. Sheets & Plates

7. H.R. Silicon Sheets.

1973-74

1974-75
1975-76
1976-77
1977-78

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

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

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

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

()
&)
=)
)
()

(+)
(+)
(+)
(+)
(+)

(+)

)
)
()
(+)

33179
7.93
12.52
13559,
14.64

13.03
14.80
13.27

1.52
17.06

0.14
0.51
29.46
3.17
912

17.43
22.35
12775
87.76
18.09

93.60
65.06

1.09
52.42

)
)
=)
(-+)
)

=)
=)
(+)
(+)
(+)

(=)
=)
(+)
()
(=)
=)
=)
(+)
(+)
&)

12.37
12.86
0.56
7.34
10.12

30.47
20.62
30.37
20.29

5.71

29.70
22.33
8.17
1.48
9.34

35.16
44.13
28.01
28.91
18.44

(—) 491.21
(—) 294.45

(+)

23.69

(—) 727.12
(+)119.60 (+) 67.45

(—) 120.91
(—)-30.19
(—) 33.45
(+) 24.75
(—) 78.35

(—) 221.81
(—) 106,59
(—) 15.51
(+) 58.55
(—) 200.85

(—) 181.43
(—) 110.76
(—) 56.70
(GRSl
(—)132.14

(—) 224.13
(--) 176.96
(—) 101.58
(+) 25.12
(—) 114.46

(—) 522.64
() 509.91
(—) 194.38
(—)244.32
(—) 517.04

(—) 136.45
(—™50.98
(—) 46.53
(+) 18.50
(—) 103.11

(—) 239.25
() 112.41
(+) 28.13
(+) 80.36
(—) 178.08

(—) 210.99
(—) 133.60
(—) 77.99
(+) 3.4
(—) 150.60

(—) 241.86
(—) 198.74
(—) 60.82
83 73
(—) 114.81

() 1107.45
(—) 869.42
(—) 169.60
(—) 919.02
(—) 329,99
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1 3 5 6 7 8

8. C.R. Coils 1973-74 (+) 471 () 2449 (—)222.49 (—)242.27
1974-75 (+) 6.25 (—) 25.08 (—)207.09 (—)225.92
1975-76 (+) 4.57 (—) 23.53 (—) 86.12 (—)105.08
1976-77 () 9.34 (+) 34.49 (—) 25.57 (+) 18.26
1977-78 (+) NA NA NA NA

9. C.R. Sheets . 1973-74 (4) 5.24 (=) 34.74 (—)279.15 (—)308.65
1974-75 (+) 13.95 (—) 46.59 (—)243.99 (—)276.63
1975-76 (+) 22.23 (—) 40.43 (—) 98.40 (—)116.60
1976-77 (—) 82.08 (+) 22.81 (—) 32133 °(—)§91.60
1977-78 NA NA NA NA

10. Galvanised Sheets . 1973-74 (+) 18.07 (+) 3.61, (—)376.06F(—) 354.38
1974-75 (—) 54.04 (+) 42.70 (—)258.99 (=) 270.33
1975-76 R 466 (-5) 15083 () 472068 (1) 7053
1976-77 (+)147.89 (—) 58.63 (—) 58.97 (+)30.29
197778 NA NA

NA NA

OLT



ANNEXURE XXV
(Referred to in paragraph 7.02) 2 =

Statement showing cest of labour for producing one tonne of ingot steel

(Figures in Rupoes)

B o v e e e
e e
WorkW S ” = 5 s
PR Salicies 0 E 688 116130, 100.30 11975 - 139.40 14178 127.44 141,91

Overtime . 4.59 1.15 8.59 9535 14.40 12.26 9.63 16.82
Incentive Bonus | ; : 7850 5.04 937 10.88 12.95 22.69 22.58 22511
Total . 3 :

98.74 128.49 113.06 139.98 166.75 176.73 159.65 181.44
Administration & Township

Wages and Salaries 30.47 41.15 26.19 28.75 33.35 34.66 30.76 32.06

Overtime . 0.69 1.78 1.36 1.66 2.20 1.63 0.90 1.45

Incentive Bonys S 3 ™ % - - 0.61 1.02

Total 31.16 42.93 27::55 30.41 35555 36.29 32.27 34.53
LA W e g ]

Grand Total

129090  171.42  145.61 170.39 202.30  213.02 191202 S8 18597,

ILT
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ANNEXURE XXVI .
; (Referred to in paragraph 8.01)
Statement showing inventory holding of the Plant at the end of the year

(Rupces in lakhs)

¢ jacludes

Yeat -Total inven- Storesand Raw Finished Total Total Year end inven-  Total Finis-
tories of raw  Spares materials semi- consump- consump- tories as no. of sales shed
materials, (excluding (cxclu-  finished  tion of Eticnof  months’ consump- excluding and
stores and  in transit)  dingin  preducts Stores & raw mate- tion excise Semi-
spares (ex- transit)  (including spares rials g e dluty, fini-
cluding in in transit): during during Stores & Raw - freight shed
transit) the year  the year spares  materials ete. stock
finished, (including (including as no.
semi-finished expendi- - expdr. of
products - ture during months’
and other during constru- sales
miscella- constru-  ction)
neous ction)
stores at
the end of
the year

i 2 3 4 5 6 e 8 9 10 11

1970-71 6,337.59 3,382.74  577.23 2351.69 1296.40 3538.98 31.31 1.96 9926.11 .2.84

1971-72 7,147 .21 3,885.97 788.74 2458.31 -1428.28 3311.88 32.65 2.86 8761.87 35377

1972-73 8,751.88 4979.79  812.77 2944.56 2153.09 4237.75 2230511063104 =883 519

1973-74 10,434.28 5.106.53  809.02 4506.03 2454.79 -4679.74 2496 2.07 11914.70 4.54

1974-75 11,758.61 5.605.48  901.55 5231.76 2703.57 6563.82 24,83 1.65 16691.02  3.76

1975-76 15,2725 30 5.761.71 1057.28 8431.22 3248.25 9864 .45 21.29 1.29 1902732 5.32

1976-77 17,001.19 6,090.75 1386.07 9500.46 5475.95 11673.67 13.35 1.42°25912.45 4.40

1977-78 15,618.17 = 8,279.35% 1137.62 6159.20 6771.39 12746.10 1155890 1.16 31262.35 2,56

(13 months)

products” upto 1976-77.

steck of ingot moulds & bottom plates which were earlier included under the head “Finished /semi-finished

TLT



ANNEXURE XXVII

(Referred to in paragraph 10.02.03)

3 .
Statemient showing consumption of raw materials for production of one tonne of anunonia, norms fixed by the designers as well

as the Plant Management

Norms fixcd by Actuzls
Raw Matcrials  Unit the - e
e e = e 197 7D 1070 3R oY 4 1974-75  1975-76 1976-77 1977-78
Dcsig-  Plant
ners Manage-
ment
e S0 e -5
i 2 3 4 5 6 7 8 9 10 i1
(?) Coke Oven Gas NM3 3630 41304 @ 41405@ 41740@ 4130p@ 4122 @ 4190a@ 4103@ @ A144@ @

(i§) Crude Naptha . Tonne 0.744

1.122%% 1 122*+

(@) Power . KwH 1016

© At 59.2% hydregen in coke
@At 52,0% hydregen in coke
*Befcre corversicn of heatirg s
““After corversion of heating

* 0.744*  0.740 0.771 0.801

1016 1310 1311 12

1.127 1.107 1.121 1.155 NA

70 1074 1083 1077 1161

oven gas.

oven gas, which is normally available in
ystem of Nephthe Plant. During this peri

ccke oven gas supply by the Steel Plant.
cd rich gas was used as the heating medium,

System, system charged cver to Naphtha in Oct., 1973,

€LT



ANNEXURE XXVIl

(Referred to in paragraph 10.02.04)

Statement showing the total standard hours of working as indicated by the Designers, and accepted by the Management, the

available hours,

the actual working hours and downtime

Calen- Standard Planned Aveilable Acll}l(?_:l Aunalysis of dcwn time
] n 1 5 ' orkin —
e e ‘ﬁgﬂrs o ili(l,‘\l:n hES‘ESS) ‘tflvcurs ¢ Mech. Elect. Inst.  Spare
hours Maint. Maint. Maint. hours
hours hours  hours

1 2 3 4 5 6 7 8 9 10 11
Naphtha Plant 1971-72 8784 7920 268.8° 8515.2 7351 .2 887.8 i 276.2
1972-73 8760 7920 295.3 8464.7  7035.5 HOSBATESSN6"9 755 361.1
1973-74 8760 7920 1410.1  7349.9 6747.1 242.0 1.8 0.8 358.2
1974-75 8760 7920 119.8 8640.2 765622 205.5 155 o 777.C
1975-76 8784 7920 909.3  7874.7 7697.2 151.3 5.2 0.7 20.3
1976-77 8760 7920 780.3 7979.7 7790.8 126.9 1.0 61.0
1977-78 8760 7920 752.9  8007.1 7989.7 - 6.2 2
Ammonia Plant 1971-72 35136 31680 2265.6 32870.4 21786.1 2595.3 1482.2 24.6 6982.2
1972-73 35040 31680 2159.6 32880.4 21973.6 42426 238.1 13.3 6412.8
1973-74 35040 31680 - 3878.3 . 31161.7 22273.5 1130.0 9.4 11.3 7737.5
1974-75 35040 31680 3574.8 31465.2 237231 1582.0 346.0 65.1 5749.0
1975-76 35136 © 31680 2671.9 32464.1 29182.3 86.3 111.6 = 3083.9
1976-77 35040 31680  1088.7 33951.3 31585.3 343.8 213.1 0.3 1808.8
1977-78 35040 31680  1691.6 33348.4 31806.4 82.5 64.6 1394.9

LY



Nitric Acid Plant 1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

Nitrolime Stone 1971-72
Plant 1972-73
1973-74

1974-75

1975-76

1976-77

1977-78

35136
35040
35040
35040
35136
35040
35040

35136
35040
35040
35040
35136
35040
35040

31680
31680
31680
31680
31680
31680
316280

28800
28300
28800
28800
28800
28800
28800

3107.8
1636.8
3164.5
939557
4601.3
5026.3
4641.2

1954.3
4833.0
102648
9276.3
6508.9
4857.5

" 6557.8

MGIPRRND-—S/Q C & AG/81—TSsS II—-25-11-81—2,04€ ;

32028.2  14730.8

33403.2 © 15080.8
31875.5 14785.2
25644.3 18036, 1
30534.7 23918.3
30013.7 25033.2
30398.8  24626.5

33181.7 13387.8
30207.0 _ 13761.6
24775.2° 12618.4
25763.7 16622.9
28627.1  20930.9
30182.5 20298.3
28482.2  19033.0

5632.9
6171.9
4484 .2
2232.6
0 3312.4
2419.0
1954.8

10092.4
5387.7
2637.3
1760.2
2481.6
2562.6

2530.9

4.2
454.8
4090.7
54.0
66.6
95.8
67.6

214.1
263.1
219.7
205.1
254.2
239.1
320.5

2.8 11657.5
*5.0 46%0.7
2.9 8512.5
13.3 5308.3
8.1 3229.3
16.5 2449 .2
34.8 37USHL
28.2 9459.2
41.5  10753.1
30.0  9269.8
19.9 7155.6
32.2°  4928.2
6.8 7075.2
12.8 6585.0

B e e e e AT i
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