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PREFACE

Audit Boards are set up under the supervision and control of the Comptroller
and Auditor General of India(CAG) to undertake comprehensive appraisals of the

performance of the Companies and Corporations subject to audit by CAG.

2, The report on Steel Authority of India Limited, Bhilai Steel Plant was finalised

by an Audit Board consisting of the following members:

1. Shri U.N.Ananthan Deputy Comptroller and Auditor General-
cum-Chairman, Audit Board from Ist June,
1993 to 30th November,1993.

2.Shri C.K.Joseph Deputy Comptroller and Auditor General-
cum-Chairman, Audit Board
from 13th December, 1993 till date.

3. Shri Ravi Saxena Principal Director of Commercial Audit
and Ex-Officio MAB, Ranchi

4. Shri Kanwal Nath Principal Director of Commercial Audit
and Ex-Officio MAB-III, New Delhi.

5. Shri B.B. Manocha Director (Comml.), Office of the
Comptroller and Auditor General of India,
New Delhi

6.Shri R. Talwar Part time Member
Technical Director
M .N.Dastur and Company
Limited, Calcutta.

7. Shri S.M.Srivastva Part time Member

Formerly General Manager
(Project), Alloys Steel Plant, SAIL.

(Shri S.M.Srivastva could not attend the Audit Board Meeting with Management

and Ministry)




3. The part time members are appointed by the Government of India (in the respective
Ministry or Department controlling the Company or Corporation) with the

concurrence of Comptroller and Auditor General of India.
4. Audit Board held discussion with the representatives of Ministry of Steel.

5. The Comptroller and Auditor General of India wishes to place on record his
appreciation of the work done by the Audit Board.



OVERVIEW

B Introduction

Bhilai Steel Plant (BSP), a constituent unit of Steel Authority of India Limited
(SAIL), was set up with a capacity of 1 Million Tonne per annum in September,1961;
the capacity of the Plant was subsequently increased to 2.5 Million Tonnes in October
1967. Capacity expansion to 4 Million Tonnes per annum was completed in
March,1988 at a cost of Rs. 2288.63 crores (likely completion cost) against the
original sanction of Rs. 937.70 crores.

%= Expansion of Steel Making capacity

The completion of the 4 MT project was delayed by 4 years and 9 months. The
cost of slippage in project completion schedule was Rs.210.76 crores. The cost
overrun of Rs. 1350.93 crores was attributed to increase in volume and scope of work
(Rs.293.59 crores) price escalation (Rs.619.07 crores) increase in duties/taxes
(Rs. 162.30 crores) and other reasons (Rs.275.97 crores).

(Paras 2.02 and 2.03)
A few interesting features relating to the expansion project are :

(a) The backlog in concrete work and equipment erection work due to non
completion of work on schedule by HSCL was cleared at an extra expenditure of
Rs.717.48 lakhs.

[Para 2.04(a)]

(b) A contract awarded to a private contractor in December,1972 was
terminated in July,1982 before completion of work. The net amount recoverable from

the defaulting contractor was Rs.71.19 lakhs.

[Para 2.04(b)]
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(c) The Company incurred an extra expenditure of Rs.4.47 crores due to
diversion of the order for supply of 2nd pusher car from HEC to a Soviet supplier.

[Para 2.04(c)]

(d) Improper planning, lack of complete drawings, delayed availability of
the site, change in the scope of work etc resulted in increase in the contract price for
construction of cast house slag granulation plant by Rs.5.32 crores .

[Para 2.04(d)]
(e) - Infructuous expenditure of Rs. 1.80 crores on the construction of steel
foundry.

[Para 2.04(e)]
3. Rated Capacity.

Bhilai Steel Plant invested Rs.997 37 crores upto March 1994 on modernisation of its
Plant, debottlenecking Schemes, New Scheme, Other Capital Scheme, Addition,
Modification and Replacement (AMR) Scheme including expansion of Steel Melting
Shop - II (SMS-II) from 1.5 million tonne capacity to 1.7 million tonne capacity.
Despite substantial investment, the rated capacity has been retained as 4 million tonne

* of crude steel (ingot steel/liquid steel) per annum and not revised upwards.
(Para 3)

4. Prod-uctign Performance.

There was continuing low capacity utilisation of the plant in terms of
steel ingots and saleable steel from 1978-79 to 1990-91. The shortfall in production .
accounted for loss of contribution margin of Rs. 747.46 crores during 1981-82 to
1992-93 in respect of saleable steel.

(Para 4.01)



The average pushing of ovens per day had been less than the capacity
and the actual coking time of batteries varied between 18.9 to 21.4 hours as against 17
hours fixed in DPR.

(Para 4.02,01)

The consumption of imported coal in the blend in excess of the norms
fixed resulted in extra expenditure of Rs. 14.55 crores for the years 1982-83, 1988-89
and 1990-91.

(Para 4.02.03)

The actual production of hot metal in blast furnaces was always less
than the rated capacity (except in 1993-94) and also the target (except 1992-93 and
1993-94). The production of off-grade hot metal ranged from 4.68% to 34.85% during
the years 1987-88 to 1993-94.

(Para 4.03.01)

A Movable Throat Armour procured at a cost of Rs.193 lakhs could
not be utilised properly because of operational problems/constraints and was rendered

surplus; various associated items worth Rs.54 lakhs also became surplus.
(Para 4.03.06)

Due to low machine utilisation and poor productivity of Sintering Plant, the
production of sinter ranged from 61.08% to 86.08% of the rated capacity in Sintering
Plant I and from 34.20% to 100.62% of the rated capacity in Sintering Plant II.

(Para 4 .04)

There was extra metallic input and consumption of ferro manganese to
the tune of Rs.662.98 crores and Rs.50.58 crores respectively as compared to the
norms fixed by the Norms Committee.

(Para 4.05.04)
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_Thére was short recovery of Steel worth Rs. 349.12 crores due to
lower yield . '

(Para 4.05.05)

The consumption of ingot moulds and bottom stools per tonne of
rollable ingot steel in excess of the norms resulted in an extra expenditure of Rs. 14.74
crores.

(Para 4.05.06)

The production in blooming mill, billet mill, rail and structural miu,
merchant mill, and plate mill was below their rated capacity in all the years.

(Paras 4.08.01 to 4.08.04 and 4.08.06)

The rolling of billets in rail and structural mill had resulted into
avoidable extra expenditure of Rs. 19,72 crores. :

(Para 4.08.04)

The capacity of the Plate Mill as well as the product mix was created in
excess of the demand. To liquidate the accumulated stock of plates, the plant resorted
to export of plates at a price lower than the cost of production leading to a loss of
Rs.277.71 crores during the period 1987-88 to 1993-94 '

(Para 4.08.06)

-8 Sources of Raw Material.

The Plant has its own mechanised mines of iron ore at Rajhara & Dalli,
production at Rajhara ranged between 48.86% and 100.34% of the rated capacity and
production at Dalli ranged between 24.14% and 109.77% of the rated capacity:

(Paras 5.1.01 and 5.1.02))
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The production of lime stone mechanised mines at Nandini had always

been lower than the rated capacity.

(Para 5. 2)

During the period from 1978-79 to 1993-94 royalty aggregating to
Rs.366.80 lakhs had been paid on the rejects arising from crushing of ROM ore at the
crushing plant situated outside the leased area.

(Para 5.2.01)

A quantity of 35.90 lakh tonnes of high silica dolomite was purchased
at an extra expenditure of Rs.41.48 crores due to lower production at Plant's captive

mines.
(Para 5.3)
6. Services & Fuel.

The loss due to leakage of steam in Power Plant-II during the years
1984-85 to 1993-94 worked out to Rs.7.08 crores.

(Para 6.01)

The consumption of services and fuel in excess of norms had resulted in
extra expenditure of Rs. 26.25 crores in coke ovens, Rs. 36.41 crores in blast furnace,
Rs. 34.10 crores in sintering plants, Rs. 23.80 crores in SMS and Rs.43.83 crores in
rolling mills from 1978-79 to 1993-94.

(Para 6.02)

Ta By-products and other arisings.

The actual yield of by-products viz., crude tar, crude benezol &
ammonium sulphate from by-product plant was generally lower than the norms.
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The processing of blast furnace slag in slag granulation plants was
always below the rated capacity and ranged between 47.47% and 80.0%.

(Para 7)

8. Costing System and Analysis of Cost.

Actual cost of production of almost all the products was higher than the
standard cost.

(Para 8)

9. Manpower Analysis,

The actual manpower had always been more than the DPR projection.
The actual labour productivity upto the year 1990-91, was much below the norm of

100 ingot tonnes.

(Para 10.1)

10. Inventory Control.

The stock of non moving and surplus items was very high and their disposal

was also slow.

(Para 11.1)

Equipments valued at Rs. 12.59 crores were lying idle and awaiting

disposal.

(Para 11.2(i1))




CHAPTER-1
INTRODUCTION

The construction of the integrated Steel Plant at Bhilai (Madhya
Pradesh) with a capacity of one million tonnes of steel ingot (0.77 million tonnes (MT)
of saleable steel) was completed in September,1961 at a cost of Rs.201.39 crores with
Soviet collaboration. The capacity was increased to 2.5 million tonnes of steel ingot
(1.965 million tonnes of saleable steel) in October, 1967 at a cost of Rs.149.45 crores.
The steel making capacity was further expanded to 4 million tonnes of crude steel
(ingot steel/liquid steel; 3.153 million tonnes of saleable steel) in March, 1988 at a cost
of Rs.2288.63 crores. In addition, Rs.117.07 crores on "Advance Action Scheme' for 4
million tonne expansion, Rs.372.94 crores on debottlenecking schemes, Rs.62 crores
on other capital schemes, Rs.847 crores on Addition, Modification and Replacement
(AMR) schemes, Rs.18 crores on Township and Rs.4.74 crores on new schemes were
also spent upto March, 1994.

The main units of the Steel Plant upto 4 million tonnes stage are Coke
Ovens, Blast Furnaces, Sintering Plants, Steel Melting Shop, Converter Shop,
Continuous Casting Shop and Rolling Mills consisting of Blooming and Billet Mill,
Rail & Structural Mill, Merchant Mill, Wire Rod Mill and Plate Mill. Besides there are
by-product plants and various service units like Power Plants, Refractory Material
Plant, Oxygen Plants, Slag Granulation Plants etc., In addition, the plant has captive
Iron Ore Mines at Rajhara, Dalli & Jharandalli, Limestone mines at Nandini & Deorjhal
and Dolomite Mines at Hirri.




The product mixes envisaged in project report for 2.5 MT and 4.00 MT stages
were as follows :

(Lakh tonnes)
Particulars of At2.5MT At 4.00 MT
Products stage (per stage (per
annum) annum)

A. Saleable Steel 19.65 31.530

(i) Billets for sale(Semis) & I b 5.530

(i1) Merchant Products 5.00 5.000

(ii1) Wire Rods 4.00 4.000

(iv) Rails 5.00 5.000

W) Heavy Structurals 2.50 2.500

(vi) Plates - 9.500

B. Pig Iron for sale 3.27 6.241

The working of the Plant from 1970-71 to 1977-78 had been discussed
in the Report of C&AG Union Government (Commercial),1981 Part-III. This report
appraises the working of the Plant from 1978-79 to 1993-94.



CHAPTER -2
EXPANSION OF STEEL MAKING CAPACITY

2.01 Background

The idea of expanding the steel making capacity from 2.5 MT to 4 MT
in Bhilai Steel Plant was mooted in a techno-economic report submitted to
Government in April, 1966 by the Plant Authorities. A feasibility report was prepared
by MECON (earlier Central Engineering and Design Bureau CEDB) in February,
1970. However, the final view on the units to be installed was taken in consultation
with the Soviet collaborators in August, 1972 and a Detailed Project Report (DPR)
was prepared by the consultants (MECON) in September, 1973. The Board (Steel
Authority of India Limited - SAIL) considered and approved the proposal in January,
1975 subject to certain modifications. The modified scheme submitted to Government
in December, 1976 was approved by Government in February, 1978. Preliminary work
started in July, 1972 which was fixed as zero date by Government.

The main units proposed to be installed under the expansion project (4
MT Stage) were (i) Coke Oven Battery No.9, (ii) Sintering Plant No.2, (iii) Blast
Furnace No.7, (iv) Converter Shop to produce additional 1.5 MT of Crude Steel, (v)
Continuous casting shop to produce slabs and blooms out of 1.5 MT Liquid Steel and
(vi) Plate Mill. Supporting units proposed included Oxygen Plant No. 2, Power Plant
No.2 and Refractory Material Plant No. 2.

2.02 Cost Estimates

The estimated cost of the expansion project as per DPR after taking a
final view on the units to be installed was Rs. 539 crores in September, 1973. The
Government approved the revised cost estimate of Rs. 937.70 crores (foreign
exchange components of Rs. 126.50 crores) in February, 1978. SAIL revised the cost
estimates three times; in March 1983 to Rs 1600.50 crores (including a foreign
exchange component of Rs.180.30 crores), in January 1987 to Rs. 2145.50 crores
(inclusive of a foreign exchange component of Rs.234.48 crores) and in January 1989
when the likely completion cost was assessed at Rs. 2288.63 crores (with a foreign

exchange component of Rs.241.73 crores). The approval of Government for the




revised estimates is still awaited (September 1994). The Ministry of Steel stated (April
1994) that the approval is held up for want of the final clearance from the Ministry of
Environment and Forests.

¢ The likely completion cost of Rs. 2288.63 crores was more by Rs.
1350.93 crores than the original Government approved cost and Rs. 1749.63 crores
more than the DPR cost representing increases of 144% and 325% respectively. The
cost over-run of Rs. 1350.93crores with reference to the original approved cost was
attributed to the increase in volume and scope of work (Rs. 293.59 crores), price
escalation, (Rs.619.07 crores) and increase in duties/taxes (Rs.162.30 crores)and other
reasons (Rs.275.97 crores). The Ministry stated (April 1994) that cost overrun was
due to the fact that several Indian companies including public sector undertakings who
were implementing the project were at the early stage of absorbing the new technology
and with SAIL's limited experience in project management, the mid-course changes
and adjustments experienced during the implementation were perhaps inevitable.

2.03 Delay in Completion

According to the DPR, the expansion project was to be completed by
June, 1977. However, while according approval, the Government indicated June, 1983
as the project completion date. This was shifted to December, 1984 and again to
January, 1988. The main units were, however, completed by March, 1988. The delay
in completion, thus, works out to 10 years 9 months and 4 years 9 months with
reference to the DPR and Government's original sanction respectively.

The cost of slippage in the completion schedule from June, 1983 to
March, 1988 was analysed by the plant management and placed at Rs. 210.76 crores.
The Ministry stated (April'94) that the progress of various stages of development of
the project was punctuated with several decisions impinging on the scope and volume
of the work and also adoption of alternative technologies, and these invariably had
implications of delay in execution. Other delays, the Ministry added, were the delays in
execution by implementing agencies due to inadequate mobilisation, delays in supply of
equipment, supply of defective equipments, and need for rectification of defective
equipments etc. However, these delays were not unique to Bhilai Steel Plant but were
experienced in execution of other expansion projects of SAIL, such as Bokaro Steel
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Plant Stage-I1. Further the Ministry also stated (September,1994), "In December, 1982
the Cabinet Committee on monitoring the execution and expeditious completion of
major projects reviewed the progress of 4.0 million tonne expansion of BSP. The
Committee expressed serious concern at the manner in which the project was
progressing. The Committee also noted that there were serious complaints in regard to
some of the critical equipments supplied to the plant and in particular with reference
to power plant supplied by Bharat Heavy Electricals Limited (BHEL) and some of the
items of Plate Mill supplied by Heavy Engineering Corporation (HEC). It was also
mentioned that there had been delays in responding to the request of Bhilai for
deputing experts and in taking measures for rectification of defects. The Committee
observed that defective equipment involved wastage of national resources and delayed
the development process. They directed that the Cabinet Secretary should set up a
Technical Committee to go into the defects that had been pointed out, identify the
causes and determine the responsibility for supply of defective equipment.”

In pursuance of the direction of the Cabinet, the Technical Committee, set up in
May, 1983 observed (April,1984) that the contractual arrangements made by the
implementing authorities lacked clarity and precision because of which no
responsibility could be fixed on any contractor. The slow progress of work at site was
allowed to continue year after year without effective augmentation on the work front.
With regard to supply of defective equipment by Heavy Engineering Corporation
(HEC), the Committee further added that the commercial practice of inspecting
equipments before despatch was not adhered to by project authorities of Bhilai Steel
Plant.

2.04 Other points of interest

(a) The contract with Hindustan Steelworks Construction Limited (HSCL)
stipulated periodical rates as well as quantum of concreting work to be done in each
period. However, the backlog of 110243 M3 in concreting work upto December,
1981 was paid at the enhanced rate applicable from January, 1982 involving extra
expenditure of Rs. 670 lakhs. Similarly, the backlog of 17818.1 M3 in erection work of
mechanical and electrical equipments upto December, 1981 was paid at enhanced rate
applicable from January, 1982 involving extra expenditure of Rs. 47.48 lakhs. The
Management stated (August, 1992) that the contractual agency could not be held fully
responsible for non-fulfilment of targeted volume of work in a particular period and




hence payment was made at the rates applicable to the period of actual execution of
work. However, the Management did not state why the contractual agencies could not
be held fully responsible.

(b) As a part of site clearance for the expansion project, a private contractor
was engaged in December, 1972 for a total value of Rs.2.23 crores. The contractor
was required to remove 15 lakh M3 of open hearth muck and recover 1 lakh tonnes of
scrap by December, 1973 and July, 1978 respectively. Extensions of time were allowed
keeping alive the provision of escalation stipulated in the contract. Removal of muck
was completed in March, 1981 but the target (45,000 tonnes) for recovery of scrap
could not be achieved. The contract was finally terminated in July 1982. The amount
of escalation paid to the contractor was Rs. 49.50 lakhs. The balance work was got
executed through another contractor at the risk and cost of the defaulting contractor
from whom the net amount recoverable on various accounts worked out to Rs. 71.19
lakhs. The Management stated (August, 1992) that on account of difficulties in finding
out a suitable alternative agency and to avoid delay in fixing the new agency,
extensions were granted and apprehending the stoppage of work, escalations were also
allowed. The court case for recovery of the extra cost from the defaulting contractor,
the Management added (April 1994), was being pursued.

(c)  The order placed on HEC in July 1983 included a Coke Pusher Machine
(needed for 9th Coke Oven Battery to be commissioned in December 1984) to be
supplied by March, 1984 at a cost of Rs. 1.55 crores. Subsequently, the order was
diverted to the Soviets in anticipation of delay in supply from HEC. However, the 9th
Battery was commisioned in March 1988 and the landed cost of the Coke Pusher
Machine (supplied by the Soviets in November/December 1987) worked out to
Rs.6.02 crores involving an extra expenditure of Rs.4.47 crores. The Management
stated (August, 1992) that HEC was to deliver the machine in March, 1984 so as to
match the commissioning of 9th Coke Oven Battery in December, 1984; since delay
was apprehended the order was diverted to Soviets. The Management claimed that the
extra cost was more than compensated by timely completion of 9th Battery. The reply
of the Management is factually incorrect in as much as the Battery was required to be
commissioned in December, 1984 but was actually commissioned in March, 1988.
Further the reply does not indicate whether HEC was given the opportunity of
supplying the equipment by May, 1987 (the delivery schedule given to the Soviets).
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CHAPTER -3.
RATED CAPACITY

After expansion of the Bhilai Steel Plant from 2.5 MT capacity to 4 MT
of crude steel (ingot steel and liquid steel) capacity in March 1988, Bhilai Steel Plant
invested substantial funds (Rs.997.37 crores) upto March 1994 on modernisation of its
plant, debottlenecking schemes, new schemes, other capital schemes, addition,
modification and replacement (AMR) schemes including expansion of SMS-II from 1.5
MT capacity to 1.7 MT capacity. Some new schemes have also been undertaken such
as conversion of open hearth furnaces (3 out of 6) into twin hearth furnaces (pertaining
to SMS-I) at a cost of Rs.74.51 crores upto June, 1992. Consequently the capacity of
SMS-I increased (from June 1992) from 25 lakh tonnes of steel ingots to 27 lakh
tonnes of steel ingots. The actual production of hot metal, crude steel and saleable
steel also, at times, went beyond the rated capacity in the last three years (1991-92 to
1993-94); it also exceeded the production targets during the last two years.

Despite a huge investment of Rs.997.37 crores over and above the
capital investment on expansion (Rs.2288.63 crores), the rated capacity of the plant
has been retained as 4 million tonnes of crude steel per annum and has not been revised
upwards.

In April 1994, the Ministry, clarifying the position, intimated the Audit
Board that installation of additional plant, machinery and equipment (other than for
replacement purposes) would add to the rated capacity.



CHAPTER 4
PRODUCTION PERFORMANCE
4.01 Production Statistics.

The table below indicates the rated capacity for production of ingot/liquid steel
and saleable steel, yearly targets and the actual production thereagainst during the
years 1978-79 to 1993-94 :

TABLE-1
Production of Ingot Steel, Liquid Steel and Saleable Steel
. (Fig. in lakh tonnes)

Year  Particulars Rated Annual Actual Percentage of actual production to
Capacity = Target Production
Rated Annual
Capacity Target
m 2) (3) 4) () (6) )
1978-79 Ingot Steel 25.00 24.00 22.00 88.00 91.67
Saleable Steel 19.65 19.35 18.46 93.94 95.40
1979-80 Ingot Steel 25.00 23.00 21.08 84.32 91.65
Saleable Steel 19.65 19.00 17.06 86.82 89.79
1980-81 Ingot Steel 25.00 22.00 20.41 81.64 92.77
Saleable Steel 19.65 18.30 18.18 92.52 99.34
1981-82 Ingot Steel 25.00 21.00 21.15 84.60 100.71
Saleable Steel 19.65 17.50 18.19 92.57 103.94
1982-83 Ingot Steel 25.00 23.25 21.30 85.20 91.61
Liquid Steel - 2.00 - - -
Saleable Steel 19.65 19.80 18.38 93.54 92.83
1983-84 Ingot Steel 25.00 21.50 18.37 73.48 85.44
Liquid Steel - 2.00 - - -
Saleable Steel 19.65 18.47 15.74 80.10 85.22
1984-85 Ingot Steel 25.00 21.00 19.25 77.00 91.67
Liquid Steel a 3.35 0.73 ~ 21.79
Saleable Steel 21.21 19.10 18.10 85.34 94.76
1985-86 Ingot Steel 25.00 22.00 18.90 75.60 85.91
Liquid Steel 5.60 3.50 4.54 81.07 129.71
Saleable Steel 24.10 20.40 20.55 85.27 100.74




O I € “) O (©6) O

1986-87 Ingot Steel 25.00 200 1526 61.04 69.36

Liquid Steel 9.00 8.00 7.04 . 7822 88.00
Saleable Steel ~ 26.80 26.00 - 21.50 . -'80.22 - 82.69
1987-88 I'ngotSt‘cel‘ 2500 2000 - 1657 - 6628 82.85
Liquid Steel 29.00 1000 © . 814, 90.44 81.40
Saleable Steel’  26.80 - 2465 = - 21.73 81.08 88.15
1988-89 Ingot Steel ~ 25.00 2070 1917 . 76.68 92.61
- Liquid Steel 15.00 1300 - 1177 78.47 90.54
Saleable Steel ~ 31.53 26.70 2542 8062 95.21
1989-90 "IngotSteell 2500 - 20.00 ~ 1917 . 76.68 - 95.85
‘ Liquid Steel 15.00 1400 1336 - 8907 9543
Saleable Steel - - 31.53 27.25 2594 8227 95.19
1990-91 Ingot Steel 25000 21.50 2074 8296 96.46
Liquid Steel 15000 - 15.00 14.37 95.80 95.80
~Saleable Steel ~ 31.53 2941 27.95 88.65 9504
1991-92 Ingot Steel 2500 2450 ¢ 2156 8624 88.00
Liquid Steel 15.00 - 15.50 1588 0 10587 - 10245
-Saleable Steel - 31.53 31.10 31.04 9845 99.81
1992-93 Ingot Steel '25.00 2225 . 2323 92.92 104.40
Liquid Steel - 15.00 - "16.00 16.19 107.93 101.19 -
Saleable Stecl ~ 31.53 30.60 3118 98.89 ~ 10190 -
1993-94 Ingot Steel 25.00 2350 © - 2395 9580 10191
Liquid Steel ~  15.00 16.00 1633 108.87 102.06

Saleable Steel  31.53 - 3130 3335 10577 . -106.55°

Note: The graphic presentation of production performance is at

Annexure-1.

The prddUction during the years 1978-79 to 1990-91 had been mostly lower
than the rated capacity as well as annual targets. In the subséquent three years, not
only the liqhid steel production surpassed the rated capacity but the saleable steel (sum
- total of ﬁmshed and semi-finished steel) production also increased and ranged from
98.45% (1991- 92) to 105.77% (1993»’7_,) of the rated capacity. ‘ '

The loss of contribution (sale prlce minus variable cost) towards ﬁxed cost and
profit due to shortfall in production of saleable steel (39.79 lakh tonnes) during the
, ye'ars 1981-82 to 1992-93 works out to Rs.747.46 crores. The Ministry stated
(April,1994) that targets had been fixed at lower than the rated capacity on an overall

“assessment.of the various constraints such as shortage of coal, restriction on drawal of
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power from Madhya Pradesh Electricity Board (MPEB), shortage of raw material due

to restrictions imposed by the Railways on movement of wagons etc. However, they

did not mention any internal factors responsible for shortfall in production.

Further, the actual production of saleable finished steel ranged from 79% to

84% only of the rated capacity, whereas, the production of saleable semi finished steel

ranged from 133% to 207% of the rated capacity as is evident from the following

table:-

SLNo.

@

(i)
(iii)
(iv)

®

(i)
(iii)
(iv)

)

Name of the Product

Finished Steel

Merchant Products
Wire Rods

Rails and Structurals
Plate

Total of (A)

Semi-finished Steel

Blooms

Slabs

Blooms (from continuous
casting shop)

Cuttings

Total of (B)

Grand Total of (A + B)

Rated Capacity

4.00 M
as per
DPR

L

11

TABLE-2

(Lakh tonnes)
Actual Production

1990-91 1991-92 1992-93 1993-94

4.53 469 479 4.94
4.06 423 393 428
5.50 599 614 6.46
6.52 675  6.60 6.21
20.61 21.66 21.46 21.89
317 374 407 519
1.54 215  1.65 2.20
226 319 382 3.78
0.37 030 0.8 0.13
2 el - 0.16
7.34 938 9.72 11.46
27.95 31.04 3118 33.35
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) Erght Coke Oven Batterres (rncludmg one standby ro facrhtate the rebur]ldrng of '_ )
i ithe old battenes wnhou’r aﬁfecnng productron) were commrssroned upto, November o
R "_1979 ata total cost of Rs 50. 72 crores. For the 4 M’JI’ stage one more battery (. e 9th
1 v_'Coke Oven Battery) Was commrssroned on 3lst Mareh 1988 at a cost of Rs 1129 33
» f crores. The rated eapacrry of Coke oven Bartenes for lBlast ]anace Grade Coke (+ 25 ;
o mm) before and after 4- M’JI‘ srage was 25 M lakh tonnes per annum (as adopred by- o
_'ZManagement agamst 27. 57 lakh tonnes per anfum as per DPR: ) and 33. 03 Takh tonnes ;’
per annum respectrvelly Acrua]l productron during: frhe perrod ﬁrom ]l978 79 to 11993 -94.
‘]however ranged Iberween 75 20% (1988=89) and 91 16% (1978 79) of the adopted '
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4.02.01 Capacity Utilisation

The rated capacity of coke ovens depends upon the number of ovens in
operation and the normal coking time as per design. As per DPRs (2.5 MT, 6th BF
complex and 8th Coke Oven Battery complex) the coking time is 17 hours. In respect
of the 9th Coke Oven Battery coking time as per DPR is 16 hours. The Norms
Committee refixed the coking time of batteries 1 to 8 at 18.5 hours. The table below
indicates the performance of coke ovens year wise :

Batteries-1to 8 TABLE -3
Year No. of Ovens pushed/day Coal(dry) Coking Capacity utilisation

ovens in- charged/ time

operation Capacity Actual oven (hrs.) (%) (%)

perday (*) (**) (tonnes) *) (**)
(0] ) G @ O (6 €)) (8) [€))
1978-79 448 632 581 522 17.61 20.9 82.59 89.85
1979-80 415 586 538 501 17.48 20.5 85.49 93.12
1980-81 422 506 547 4T 17.18 214 80.03 87.20
1981-82 419 592 544 503 17.34 20.1 8497 9246
1982-83 411 580 533 484 17.08 204 83.45 90.81
1983-84 395 SSRMLUISTY Y TN 16.95 19.9 85.13 92.77
1984-85 396 559 514 479 16.95 19.9 8569 93.19
1985-86 430 ol 558 - 513 17.06 20.0 84.51 91.94
1986-87 392 553 509 487 17.10 19.5 88.07 95.68
1987-88 388 A% 803, 491 16.90 18.9 89.60 9761
1988-89 386 545 501 440 17.20 20.5 80.73 87.82
1989-90 394 556 511 460 17.20 19.2 82.73 90.02
1990-91 455 642 590 503 16.80 20.8 78.35 85.25
1991-92 455 642 590 509 17.00 20.5 79.28 86.27
1992-93 455 642 590 506 16.80 20.6 78.82 85.76
1993-94 455 642 590 536 17.00 20.4 8349 90.85
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1988-89 67
1889-90 67
1990-91 67
1991-92 67
1992-93 67
1993-94 67

i

3 @& (5) (6) (7 (8) 9)
101 - 76 31.60 212 75.25 -
101 - 81 31.60 19.8 80.20 -
101 - 82 32.40 19.6 81.19 -
101 - 84 32.40 9.1 83.17 -
101 - 86 32.40 18.8 85.15 -
101 - 88 32.10 18.2 87.13 -

Based on coking time of 17 hours as per DPR (2.5 MT, 6th BF
complex and 8th Coke Oven Battery complex) for batteries 1 to 8.

Based on coking time of 16 hours as per DPR on 9th Coke Oven
Battery.

Based on coking time of 18.5 hours as per the Norms Committee.

It would be seen that average pushing of ovens per day had been less

than the capacity and fluctuated considerably indicating inconsistent performance and

low production. Coking time had been higher than both the DPR as well as Norms

Committee norms during the entire period.

Shortfall, in oven pushing and higher coking time, were according to the

Management due to the following reasons:

Shortfall
1) Acute shortage of coking coal
ii) Deteriorating condition of batteries

1ii) poor off-take of coke by Blast Furnaces,

iv) Acute shortage of manpower,

V) Low receipt of coal,

vi) Emergency hot/cold repairs of battery.

Higher coking time

i) Low availability of coal,




i) Requirement of coke in Blast Furnaces,

iii) Health of batteries.

Due to prolonged coking time, the brick work of batteries was damaged which
necessitated extensive repairs. The expenditure incurred in extensive repairs during
1980-81 to 1989-90 was Rs. 22.63 crores. According to the Management (April,
1994), prolonged coking time was necessitated by various factors and expenditure on

repairs was essential for maintenance.

4.02.02 Yield of BF Coke & Gas

The actual yield of BF Coke from raw coal charged ranged
between 68.30% (1978-79) and 69.65% (1987-88) against the prescribed norms of
68.8% (DPR) and 68.5% (Norms Committee,) during the years 1978-79 to 1993-94.
The actual yield of gas per tonne of coal charged ranged between 269 M3 (1982-83)
and 295 M3 (1992-93) and had been lower than both the DPR and Norms Committee
norms in all the years. (Annexure III). Low yield of gas was attributed by the
Management (April, 1994) to low percentage of volatile matters (V.M.) in coal blend
as compared to the norm (24.5%). As per the Norms Committee Report (1979),
however, the yield of gas (300 M3 per tonne of coal charged) was based on 24.5% of
V.M. in coal blend and effect of variation in V.M. by + 1% on the yield was assessed
at + 11 M3. With the actual percentage of V.M. in coal blend used, the lowest yield
per tonne of coal charged during the entire period should not have been less than 284.6
M3 in 1982-83 and in the years 1978-79 and 1986-87 to 1993-94, the yield should
have been more than 300 M3-Low yield of gas was also attributed to poor health of
batteries.

4.02.03 Coal Blend

In order to improve the quality of coal in the blend, imported coal of
prime quality with low ash has been in use since 1978-79. The recommended blend of
prime, medium & blendable coal (55:38:7 respectively) could, however, not be adhered
to. Norms fixed by the Management for consumption of imported coal were also
exceeded in the years 1982-83, 1988-89 and 1990-91, resulting in net extra
expenditure of Rs. 14.55 crores on this account, after setting off the saving of Rs.

48.38 crores due to less consumption of indigenous coal. The Management stated
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(Aptil, '1994) that the actual blend ratio depended on the receipt and availability of .
individual varieties of coal over which Bnilai Steel Plant has no control and hence strict

adherence to the recommended blend ratio was always not possible. Irregular supply of

indigenous coal frem month to month, the Management further added, forced

consumption of imported coal in excess of norms

- To ensure availability and i improve qualxty of raw material like coal etc.,
the Management stated (August,1993) that they were in touch with Coal India ]lentedl
the Railways and the Infrastructure Linkage Committee of Cabinet Secretariat.

4.02.04  Analysis of Blast Furnace (BF) Coke Produced.

Fixed Carbon & Ash Content

The fixed carbon content in the coke produced from Batteries 1 to 8
rangedl between 72. 5% (1978-79) and 78 2% (1990 -91) and was below the norm of
- 75.6% (nntxmated by the Management in December, 197‘7) upto. 1984 85, while the ash
content varied from 21% (1990- 91) to 26.8% (1978 79) and was in excess of the norm
of 23% upto 1985- 86, 1nsp1te of the use of nmported coa]l of prlme quahty with low ash
“content valued at Rs. 363.50 crores upto 1985-86. It is pertinent to mention in this

. connectien, that one of the main reasons for Shortfal]l in hot metal production during
- 1978-79 te 1984-85, aec_ording to the Management, was higher percentage of ash in
~—coke.-In respect of thecoke produced from battery No.9 the ash content, however,
varied from 18_.6%'(1989-90) to 21.3% (1992-93), against the norms of 23.3%.
According to the Management (August, 1993), -the setting up of washeries to help
reducnng ash content was not advisable unless linked coal mines are also made
available. The Government also dnscouragedl leasing out of coal mines to PSUs other
than Coal India Ltmtted. ‘
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4.03 Blast Furnaces

Of the seven blast furnaces installed at a cost of Rs. 357.15 crores, six were
installed prior to 4 MT expansion stage and the 7th one (on 30th August 1987) during
the 4 MT expansion stage. The rated capacity of blast furnaces (6 nos.) prior to
expansion was 30.50 lakh tonnes of hot metal (22.80 lakh tonnes of basic grade and
7.70 lakh tonnes of foundry grade) as per DPR. The capacity as adopted by the
Management was, however, 29.69 lakh tonnes (26.98 lakh tonnes of basic grade and
2.71 lakh tonnes of foundry grade) which was increased to 31.50 lakh tonnes after the
commissioning of Sintering Plant-II. The rated capacity of all the seven furnaces as per
the DPR is 40.80 lakh tonnes (basic) at the 4 MT stage.

4.03.01 Production Performance

The rated capacity, annual production targets and actual production of hot
metal for the years 1978-79 and 1987-88 to 1993-94 are given below:

(TABLE - 4)
(Fig. in lakh tonnes)
Year Rated  Annual Actual Production %age of % ol Actual
Capacity Target off grade Production to
Basic Foundry Off Total to total eemmmeeas
grade grade grade Prodn. production Rated Annual
Capa- Target
city
) @) 3) ) () (©6) (7 ®) ) (10)
1978-79 29.69(+) 27.80 10.95 10.82 3.43 25.20 13.61 8488 90.64
1987-88 31.50(+) 30.25 8.23 13.34 3.99 25.56 15.61 81.14 84.50
1988-89 40.80 34.00 13.67 12.83 6.56 33.06 19.84 8103 9724
1989-90 40.80 37.00 16.09 13.09 5.67 34.85 16.26 8542 94.19
1990-91 40.80 36.00 13.48 9.68 1233 35.49 34.74 86.99 98.58
1991-92 40.80 39.00 15.82 9.33 13.45 38.60 34.85 9461 9897
1992-93 40.80 38.50 22.06 10.88 751 40.45 18.56 99.14 105.06
1993-94  40.80 42.00 31.18 9.34 1.99 42.51 4.68 104.19 101.21

Note: 1) Though Blast Furnace No.7 was commissioned on 30th August 1987 the
rated capacity was not increased proportionately. The Management stated that it was
not done as the matching coke making facilities were not available.

2)(+)Rated Capacity as per the Management.
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The actual ]productron which mc]luded oﬂ'=grade hot metal also had always heen‘“}:“ |

L f'f{‘less than the rated capacrty (except in 1993 94) and a]lso the targets (exce]pt in 1992 93 .7

and 1993~ 94) Productlon of oﬁf—grade hot metal ranged from 4, 68%(1993 94) to;' Lo
34 85%(1991=92) dnd major ]portron of thrs oﬁt‘=grade meta]l was charged in Steet E R RN

O Me]ltlng Shop (SMS).

The Management attrrbuted (]December 1988) the shortfal]l in- productron to" g

o , ]low IFe content in iron ore hrgher ash in coke hrgher ]percentage of undersrze iron ore .
Lo ( ]thm) and" undersrze smter (IOmm) durmg 1978579 ‘10’ 1984 85, -and- hrgher_"r_,:*

percentage ef undersrze iron- ore durmg ]l986 87 and 1987 88. ][t ‘was, however

o f‘ohserved that the actual *Fe" content in’ rron ore consumed 1n ]Blast ]Furnacesdurmg

o 1978-79 to 1984-85 had been more than the ]DPR norms (6th B]F comp]lex) As

1-regards hrgher ]percentage of undersrze rron ore and. smter it is pertment to mentron , T

s that the iron ore s raised from the. captrve mmeSrof ]Bhllar Steel Plant and the sinter is B S
o ]produced in rts Smterrng ]P]lants 'Jl‘herefore necessary remedral measures should have AT

‘heen taken to ensure supply of the requrred:srze of rron ore and smter ’]I‘he'

N M[anagement stated (August 1992) that screemng ’facrhtres had heen ]provrded for the SR _' :

o fﬁrrnaces durmg mo :_'rmsatron/caprtal reparrs to reduce the undersrze fractron they- dtd; - e 2
" not mention why the screemng facility was not provrded earlier. The Management in o

| addrtron also stated: (Aprrl 1994) that coal mjectron techno]logy to. rmprove the o

» productron was also tr1ed in B]F 6 but wrthout much success |
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The furnace wise ]productlvny achleved agamst DPR norms is gwen below

TABLE 5

Years - - S --"w ‘FURNACES

. No.l » No2 No3 - Nod4 No5 - -:No6. No7

t/m3/d tm3/d_ tm3d . - vm3d tm3d . ¢ tm3/d Ym3/d -
DPR . LT o ' LT
Norms 1210 1210 0 1210 - T L128 1128 11128 1286 -
Actnal : — ’ BT : SR s
. 1978-79 - .. 098 10.90 .0.99 o 0.83 - 0. 94 .7 0.94 2
198788 . - 0.84 095 09 7. 067 078 " - - - 085 0.81
1988-89 105 -~ - 104 -099 - - --083 08 - - -093- - 105
1989-90 : .12 - - - 1.17 1,08 .- 0.81 - 097 . 2082 118
1990-91 o1 112 108 . . . 101 098 ~  -.095 116
199192 ¢ - 111~ ¢ 107 17 SCL02 0 088 ¢ - - 128 2128
1992-93 0.99 102 105 0 . 110 0124 .. 0130 133
1993-94 093 . 108 104 1.03 131 o131 1437

N 'Ihe productlvnty of blast fumaces had al]l along been less than the ]DPR norms
(except in 199]- 92 in Blast ]Fumace No.6 and in 1992-93 and 1993 94 in B]lastj ‘
IFumaces No .5, 6 and 7) Lower productmty in Blast Fumaces Nos 1.to 6 was

attributed by the Management (Aprll 1994) to (1) higher period of low b]last and

stoppages, (ii) erratic workmg of furnaces, (nn) hlgher fluctuation in' quahty of raw "
materials and that in the case of Blast ]Fumace No.7 for. the years 1987-88 and 1988- 89

to the longer time taken for stablhsatxon after commissioning. The Management did not

specify the remedial measures taken to pvetcorne these operattonal problems..

) ' The blast furnace productiv(ity“ is direetly. related ‘,t.o 'the jc:'oke rate and .
wind or/volume blown into  the ,A_’Aﬁlrnaces.' ‘The -wind - blast’
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pressure, wind volume, coke rate and the overall furnace productivity are tahulatedl
below : ' ' ' L

TABLE - 6,

Year.” "Coke - .7 -, Shag - Blast - ‘Blast " Ash cont- Productivity -
© . rate ’ rate Volunie. =~ - pressure ent in T/MT3/D
(dry) ‘ (Kg/THM) MPmin) | (atm) coke (%)
(Kg/THM) o : ) -
1978-79 - 843 , - $67° 2023 7 269 093
198788 . 721 - . . . 487. .. .18i4 .. . L7 .27 . o082
1988-89 .. 682 433 2013 ’ 1.88 o213 0.96 -
1989-90 © 692 - 406 , 2103 - : 1.92 - 206 1.02
199091 672 402 2204 . 193 ' 20.6 1.07
‘1991-92. 666 419 : 2222 191 19.5 111,
199293 641 . 420 . 2219 .85 213 118 -

1993-94 642 444 oo 2230 " 1.95 219 1.20

A Inspnte of the drop in: ash content slag rate and coke rate, the
productnvxty did not 1mprove correspondmgly
The Management while admlttmg (April ]l994) that the productlvnty of
Blast Furnaces does not increase proportlonately ‘with the decrease in coke rate, slag
rate and coke ash, has stated that there were many other factors also havmg a bearing
~onthe product1v1ty but - dld not specnfy the other factors Wthh actually had caused the
low ]productnon ' o '

4.03.03 Furnace —Utﬁﬂﬁsatﬁon:,

- The blast furnaces were op’e_rated for fewer hours than envisaged in the DPR
(50400  hours  with six  furnaces - & - 58800 - hours 'with
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seven furnaces) and for fewer hours than the available hours, as could be seen from the

table below :
TABLE -7

Year Total Actual Total DELAYS Fumnace utilisation

calen- Capital avail-

dar repairs/ able Low Wind Total ours As %age of

hours scheduled hours wind off available

maintenance hrs.

1978-79 52560 2668 49892 1789 3028 4817 45075 90.35
1987-88 52704 6370 46334 2808 4077 6885 39449 85.14
1988-89 61320 5918 55402 1957 3185 5142 50260 90.72
1989-90 61320 4602 56718 1546 2330 3876 52842 93.17
1990-91 61320 5912 55408 1631 1847 3478 51930 93.72
1991-92 61488 3782 57706 1673 1634 3307 54404 94.28
1992-93 61320 4951 56370 2301 1759 4060 52310 92.80
1993-94 61320 4267 57153 1956 1684 3640 53513 93.63

The Management stated (April 1994) that it was not possible to contain the
duration of repairs. BSP has followed the strategy of intensive and better maintenance
which takes longer duration, but helps in improving the productivity and results in
favourable techno-economics.

4.03.04 Silicon Content in Hot Metal

Higher silicon content in hot metal causes more wear and tear of refractories
and, therefore, results in more consumption of refractories in Steel Melting Shop
(SMS). It also increases the volume of slag arisings and thus results in lower weight
per heat in SMS.

In July, 1965, Central Engineering and Design Bureau (CEDB) had
recommended that silicon content in hot metal should not exceed 1.25 per cent for
smooth operation of Open Hearth Furnaces. However, a substantial quantity (ranging
between 65.51% in (1983-84) and 22.74% in (1993-94)of hot metal produced and,
consequently, a substantial portion (ranging between 65.41% in (1983-84) and 22.33%
in (1993-94)of hot metal supplied to SMS was with silicon content exceeding 1.25%.
(Annexures-IV & V). The Ministry stated (April 1994) that there had been gradual
reduction in the production of high silicon hot metal supplied to steel melting shops.

4.03.05 Consumption of Major Raw Materials

(1) The actual 'Fe' input through iron ore,sinter and scrap in Blast Furnaces
Nos. 1 to 6 was in excess of the norms of the DPR (except in 1988-89 & 1990-91) and
the Norms Committee (except in 1988-89 & 1990-91 to 1992-93).
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(rr) The -coke consumptron was -more:". than the norms of ‘Norms.
Comm1ttee(l979) from 1978-79 to 1983 84 The extra expendrture on thrs account -
' works out to Rs 30.14 crores.

(nr)’l[‘he consumptron of manganese ore was more than DPR Norms (except in
1979-80, 1988-89, 1989-90 & 1991-92): It was more than the norms of the Norms _
Commrttee (l979) also durrng the penod 1981- 82 to 1987- 88. The extra expenditure -
due to consumptron in excess of the norms of the Norms Commrttee works out to - :
Rs 2.17 crores ‘ : Lo

_ (W) Slag ansrngs had been more than both DPR and Norms Commrttee_ :
~ norms durmg the years 1978-79 to l983 84, ‘ SR

4,03,.@6 Blockmg up oﬁ' l‘und to the extent ol‘ Rs 247 lal(hs

. , A Movable Throat Armour (MTA) was: mstalled in Blast Furnace No. 6
- in August 1986 at a cost.of Rs.193 lakhs, for better raw-material distribution in the
furnace in order toi improve product1on and reduce coke consumption by 1 percent. As
the beneﬁts expected of MTA could not be»'achieved due to operational constraints and
maintenance problems, SAIL Board decrded (lune"f:iVS_)";‘to install 'thei"lBell Less ’l"op
(BLT) charging system in Blast Furnace No 6 in place of the MTA which, on removal |
~ therefrom, was proposed to'be installed in Blast Furnéce No. 4.- Various rtems worth .
- Rs. 54 lakkis were also purchased (March‘89) for installation of MTA in Blast Furnace |

. No 4. However, the equrpment was rendered surplus in view of the decrsron ‘taken: by

SAllL Board (llune 89) to install BLT charging system in Blast ~Furnace No.4 also.
' Although the.-widely - accepted: technological superrorrty of BLT chargmg system in

blast- furnace technology, as also the-feasibility  of its, adoptron both in the existing
' fumaces and. the new furnace; (lBlF No 7) under constructlon was. well known much
before - placement of order (October 1985) for. suply of MTA, yet the MTA ‘was.
"procured The Management stated. (Aprrl 1994) that the equipment, whlch was in
good shape would on disposal, fetch' substantlally a higher price than the book. value
~ in'view of the: delrcensrng and openmg up; of the steel lndustry and that efforts to. sell it E
were continuing. Although MTA was rendered surplus in view of’ the decrsron taken by\
SAIL, SAIL Board decided to drspose it of in June l989 the lvuA has not been
’ drsposed of so far (September l994) S S :



404 Srnterrng Pﬂants

o " There are two’ Smtermg ]Plants to produce 51 77 lakh tonnes of super -
' .ﬂuxed srnter per -annum (S. P -1 -20.40 lakh tonnes and S.P-II-31.37 lakh tonnes)
from 1991-92 onwards The machines:of S:P-I were ‘commissioned in a’ phased manner .
from Iuly, 1961 to Aprr]l 119’71 and those of S P H from August 1979 to ]February, '

1991

v 'l[‘he productron of srnter in S P-I ranged from 61 08% (11983 84) to’ !

86.08% (1989-90) of the rated capacity and 74. 6]1% (11983 84) to 103 75% (1993-94). -
of the annual p]lan targets and the production’ of S.P-II ranged from 34. 20%(1979 80)
to- 100. 62% (1991 92) of its. rated capacrty and 45. 60%(1979 80) to 107.80% -
‘ (1982 83) of the ‘annual plan targets dunng the years . 1978- 79 ‘to 1993- 94
(Annexure=VH) Shortfall in productlon was attrlbuted by the Management (Aprr]l
1990) marnly to low machrne utthsatlon ]Low machme utrhsatron as compared to
avarlable hours:was mainly due to non—avar]labrhty of transfer cars (upto 1987- 88, and -
in 1992- 93 and 1993 94 in the case ofS P/ ][and durrng 1983- 84 to 1988 89, ]991 92
and 1992 93 “in- the ‘case of S. P. =H) Purther loss -of" machme hours due toi .
non-avallabrhty of transfer cars - had been a recurring phenomenon even prior to
1978-79. ]Further the Management attrrbuted (May 990) the poor productivity to :
suction hne ]leakage less utilisation and mterrupted runmng of machlnes quality of -
basic raw’ rnaterrals frequent break—down ‘of equipment in SP I ‘dusty working -
conditions' etc. The Management ﬁrrther stated (August, 1992) that all eﬁforts were
: bemg made to get Smtertng Plant—][][][ as-a replacement of SP-][ in view of the agmg and -

. ohso]lescence of the ]latter

405 Steel Meﬂting Shop tsw’rsnt:

The rated capacrty of SMS-][ with ﬁve 250 ton ﬁrrnaces and five 500
tonne furnaces is 25 lakh tonnes of steel ingots. per annum as per ]DPR Some of the
Jﬁurnaces were subsequent (September 1986 January, 1990 and ]une 1992)
converted into Twin Hearth ]Fumaces ('J[‘HF-][ 1I & H][) at a cost. of Rs.74.51 crores in

order to reduce the energy consumptron and to mcrease productrvrty ]From Iune 1992

onwards three 500 tonne furnaces and three Twin Heart Furnaces wrth a capacity of27

lakh tonnes per annum have been ini operation. According to the Management, (July
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19‘93)the capacity wovuld, however, remain at 25 'lakh-tonnes till the matching facilities
in the teeming bay, mould and stripper yards handling system at slag yard are
available. It was not clear why these matching facilities were.not created: desprte

ubstant1a1 caprtal investments on expansron and modernisation.

The table below indicates the rated capacity (as per Management)
annual plan targets and actual production of steel mgot for the years 1978-79 and from
1987 88to 1993-94: oo |

_ , o - - TABLE-8 _
. . ' ) (Flgures in thousand tonnes)

Year Rated  Annual . " Actual Production : o ) : Percentage of Actual
: ' - capac-  plan-. - - - Productionto- -
iy, target  250T .500T  Twin . Total SR UEE—
T Fee. Fce. Hearth o Rated Annual
. o . o Fee. . oL . Capacity  Plan
@ - @ @’ O )] -8 ®
197879 - 2500 2400 9563 12439 - 22002 8801 91.68
1987-88" 73500 . 2000 5323 6374 4877 . 16574. . - 6630 . . 8287
1988-89- 2500 . 2070 . 6614  720.6 535.1 1917.1 76.68 92.61
1989-50 ) - 2500 2000 3939 _75_5.2*-:_ 7680 - 19171 . - 76.68 - 95.85
1990-91 - 2500 -2150 185.6 660.1 = 12284  2074.1 © 8296 96.47
199192 . o 2500 ~.2450 1230 7169 . 1315.7 _21556. . . 8622 + 87.98
199293 - 2500 - 2225 0.7 563.8- 1758.5 2323.0 ’ 9292 104.40

199394 - 2500 2350 .- 5063 . 18887 = 23950 9580 . 10191

- The shortfall in productron was attrrbuted by the Management
(August 1992) to technologlcal constraints in daily working of Open Hearth Furnaces,
non-achievement of full heat weight from 500 tonne furnaces, increase in heat duration
due to high silicon in hot metal etc. However the Management d1d not specrfy the
remedial measures taken by them. '

4.@51,01 Furnace Ut’rﬂﬁsatﬁon

The actual working hours of all the furnaces. during 1978-79 to 1993-94
had been less than the DPR norms while hours under repair had been more. The idling
of furnaces for other reasons varied from 2571 hours (1984- 85) to 11154 hours
(1990 91) (Annexure=VH[) The Management attrrbuted (August 1992) the hours lost
in repau‘s in excess of norms to hlgh silicon in hot metal and overage of open hearth
ﬁjrnaces 'J[‘hey, however d1d not specrfy the remedlal measures taken by them
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4.05.02 Number of Heats to be Tapped during the hours worked.

The table below compares the number of heats actually tapped with the
number of heats that should have been tapped during the hours worked on the basis of
the tap to tap time as per DPR (10 hours for 250 tonne furnaces and 13.15 hours for
500 tonne furnaces) and as per the Norms Committee (9 hours for 250 tonne furnaces
and 13 hours for 500 tonne furnaces) and also on the basis of tap to tap time of 5
hours 20 minutes in the case of Twin Hearth Furnaces for the period upto 1993-94 :

TABLE -9
Year Actual working Hrs. No. of heats that should No. of heats
250T 500T Twin have been tapped during actually tapped
Fce. Fee. Hear- the hours worked
o 250T _S00T  Twin
250 T Fee. 500 T Fee. . R T rth
Hearth ce.
As Asper As As per Fee.
per Norms per Nomms
DPR Commi-DPR Commi-
tee ttee
(1) (2) 3) 4) 5) ® ™ ® ) (10)  (11) (12)
78-79 36132.0 36804.0 - 3613 4015 2799 2831 - 3826 2685 -
87-88 25436.0 23388.0 6895.0 2544 2826 1779 1799 2586 2298 1562 2037
88-89 26997.0 23449.0 6906.0 2700 2999 1783 1804 2590 2787 1760 2234
89-90 17830.0 23769.0 8782.0 1783 1981 1808 1828 3293 1734 1803 3196
90-91 8787.0 22886.5 14577.5 879 976 1740 1760 5466 805 1566 5118
91-92 5559.1 25747.4 15383.8 556 618 1958 1981 5769 532 1743 5423
92-93 330 18669.2 20886.8 3 4 1420 1436 7833 3 1346 7279
93-94 - 16906.6 23049.6 - 1286 1301 8644 - 1179 7767

The shortfall in number of heats was attributed by the Management (August
1992) to (i) hot metal availability, quality of hot metal, furnace availability, (ii)
inadequate supply of hot metal to S.M.S -I after commissioning of SMS-II (July 1984)
as priority was given to the new shop (SMS-II) till the commissioning of Blast Furnace
No. 7 etc. However, they did not specify the remedial measures taken by them.

4.05.03 Weight Per Heat and Productivity of

Furnaces per Hour.

The actual production of ingot per heat in 250 tonne furnace, 500 tonne furnace &
Twin Hearth Furnaces ranged from 222.7 tonnes (1992-93) to 250 tonnes (1978-79);
404 tonnes (1986-87) to 464.6 tonnes (1979-80) and 227 tonnes (1986-87) to 243
tonnes (1993-94) respectively during the years from 1978-1979 to 1993-94.
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The actual productivity per furnace per hour -in respect of 250 tonne
ﬁamaces was lower than the DPR norm (25 tonnes) from 1983-84 to 1987 88 and
from 1989-90 to 1992-93 and was lower than the D]PR norm (37.7 tonnes) i in respect
, of 500 tonne furnances in all the years upto 1993 -94..

Lower weight per heat and lower productwtty were attributed by the
Management (August 1992) to higher silicon content in hot metal, poor quality of
scrap,. premature ‘break-down due to ”]tOnger use of equipment,’ deformation and
damage of furnace structures and mcrease m ‘the number of rad heats The
Management did not specify the remedial measures tmtnated by them. '

.4.05.04 - Consumptnon of Major ]Raw Materuaﬂs

The total metallic input (hot metal and iron/steel scrap) dunng the years.
1978 79 to 1993-94 was more than the norms (1016.9 kg/1045.0 kg per tonne of steel
ingots as per DPR/Norms Committee. ' The extra expenditure due to exceeding the
latter norms was Rs. 662.98 crores . Even the yearly norms fixed by the Management
were exceeded involving and extra expenditure of Rs. 296.58 crores. The consumption
of ferro-manganese per tonne of ‘ingot steel was also higher than the Norms Committee
norms (18 kg) from 1978-79 to 1989-90. (Annexnre=VHI) The extra expenditure due
to consumption of ferro=manganese in excess of the Norms Commnttee norms worked ’
out to Rs. 50.58 crores and wrth reférence to the yearly ‘norms ﬁxed by the
Management the excess worked out to Rs. 38 79 crores.

- ngher metallic input was attrlbuted by the Management (]February
1989) to (t) the arising of very high volume of slag.due to high silicon content in hot
- metal, (ii) use of bad quality scrap from muck dump due to shortage of scrap (iii) metal
spillage in transit etc. The Management further stated (Augnst/ September'92) that the
- metallic input increased with the introduction of new technology in the form of Twin
Hearth Furnaces. It may, however, be mentioned that the norms revised by the
- Management after taking, into account the increased demand of the new technology
from 1986-87 onwards were also exceeded.

4.05.05 Metallic vield

The actual metallic yield ranged from -78.4% (1986- 87) to-84. 8%
(1979- 80) during the years 1978-79 to 1993- 94 agalnst the norm of 85.8% env1saged
in DPR as well as ﬁxed by Norms Commtttee
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The short recovery of steel due to lower metallic yield worked out to 15.10
lakh tonnes valued at Rs.524.23 crores which was off set to the extent of Rs.175.11
crores owing to excess arising of scrap as compared to the DPR Norms(2.1%). The
value of net short recovery of steel during 1978-79 to 1993-94 was thus Rs. 349.12
crores.

Lower metallic yield was attributed (January,1990) by the Management to
higher silicon and sulphur content in hot metal, slag carry over with hot metal to
furnaces, spill through, cold heats etc. The Management further stated (April, 1994)
that with the modernisation of blast furnaces the silicon and sulphur content in hot
metal had reduced and consequently the metallic yield was likely to improve in the
coming years.

4.05.06 Excess consumption of Ingot Moulds & Bottom

Stools.

The consumption of ingot moulds per tonne of rollable ingot steel had been more than
the norm (22 Kg) fixed by the Norms Committee (1979) during 1978-79 to 1988-89
while that of bottom stools had been more than the norm (10 kg) from 1985-86 to
1988-89. The extra expenditure on this account worked out to Rs.14.74 crores with
reference to the variable cost of production of these items.

Excess consumption of ingot moulds and bottom stools was attributed by the
Management (August, 1992) to longer time taken for stabilization of the process of
Twin Hearth Furnace technology, the aging of the furnaces, temperature
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variations in some heats, high temperature and cold heat tappings, and the production
demand. They, however, did not mention the remedial measures taken by them.

Even though the Foundry Shop of BSP is equipped with the facilities to
manufacture ingot moulds and bottom stools, these were being purchased from outside
from 1982-83 to 1987-88 at an extra expenditure of Rs.8.63 crores.

4.05.07 Excess consumption of Refractories

The consumption of refractories (excluding the old salvaged bricks) per tonne
of steel ingot had been higher than the DPR norms (31.19 kg) during the years
1978-79 to 1990-91. It was also higher than the yearly norms fixed by the
Management in the years 1983-84 to 1986-87 & 1988-89. The extra expenditure due
to excess consumption as compared to the DPR norm and the yearly norms fixed by
the Management was Rs.2.98 crores and Rs.0.42 crores respectively. Excess
consumption was attributed by the Management(January 1990) to high silicon in hot
metal, inferior quality of refractories, intensive oxvgen lancing of O.H. furnaces,
calculation of consumption on rollable steel production, instead of gross steel
production, skulling of ladles etc. They, however, did not mention the remedial
measures taken by them to overcome the operational problems.

4.06 Steel Melting Shop-11 (converter Shop)

Three oxygen blown converters with a capacity to produce 1.5 million tonne of
liquid steel were commissioned between July, 1984 and August, 1985 at a cost of
Rs.111.15 crores to expand the capacity of the plant from 2.5 MT to 4.00 MT of steel
ingot.
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The rated capacity, the annual targets and the actual production there against
during the years 1984-85 to 1993-94 were as under :-

TABLE - 10
(Fig. in lakh tonnes)

Year Rated Annual Actual %age of actual
Capacity Target Produc- production to
tion

Rated Annual

Capacity Target
1984-85 - 335 0.73 - 21.79
1985-86 5.60 3.50 4.54 81.07 129.71
1986-87 9.00 8.00 7.04 78.22 88.00
1987-88 9.00 10.00 8.14 90.44 81.40
1988-89 15.00 13.00 11.77 78.47 90.54
1989-90 15.00 14.00 13.36 89.06 95.43
1990-91 15.00 15.00 1437 95.80 95.80
1991-92 15.00 15.50 15.88 105.87 102.45
1992-93 15.00 16.00 16.19 107.93 101.19
1993-94 15.00 16.00 16.33 108.87 102.06

Actual production during three consecutive years i.g. 1991-92, 1992-93 &
1993-94 and also fixation of production target for these years above the rated capacity
imply that the rated capacity needs upward revision. The Management, however,
stated (April, 1994) that the rated capacity should not necessarily be revised for
occasional higher achievement. ]

Regarding the shortfall in production during the period upto 1990-91, the
Management stated (August 1992) that construction/commissioning of equipments and
production in Steel Melting Shop-II were undertaken simultaneously and some time
was taken in developing the skill of manpower and establishing the performance of
equipments/streamlining the peripheral facilities.

4.07 Continuous Casting Shop (Concast)

The liquid steel (1.5 million tonnes) produced in converter shop (SMS-II) is
converted into slabs (1.18 million tonnes) and blooms (0.245 million tonnes) in the
continuous casting shop (consisting of four slab casters and one bloom caster) set up at
a cost of Rs.222.22 crores under the 4 MT expansion.

The table below indicates the annual targets and actual production in
continuous casting shop from 1985-86 to 1993-94 :
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) TABLE 11 -
(Flg m lakh tonnos)

" Years - .- y | »l . Annual  Targets - . Aclualh'oducuon ]
“7 "Slabs - Blooms . - Ingots ; : Slabs Blooms Ingots

1985-86 - 280 . 0500 = 366 004 .0.59,
1986-87 610 - 1500 | e 5420 072 .036.
1987-88 770 . 180 - 6.00, (120 T 034
198889 77 T1027 208 - 893 . 156 03t
1989-90 ~ - 108 ' 2.06 - © 976, . 244 016
199091 ¢ 1145 *° “2.56 — - 1046 303 003 :
199192 - ---- 1138 - 313 - 1148 1.7362 - 008 . .
1992-93 - - 1226  ~ 3.50: - 1.74 | 362 007
1993-94 178 3.50 -

1133 4 24 »0 002

‘ Actuall pxroductwn of slabs and b]looms was ]less than the annua]l target in al]l the
years (exce]pt 1985-86 and 1991-92 in case; of slabs and from 1989-90 to 1993-94 in case

~of blooms) The tap to tap time of converter in Steel Meltmg Shop- ]UI ‘was 70 mmutes '
of whnch the b]lowmg time was only 18 mmutes The remammg 52 mmutes requnlred for

]log@stucg between . SMS-II and;_contimuqus_‘ :{Ca;_stmg Shop. appeared to be very high.

According to the Manag_emem_(A;pri]l_,lg?{t), ‘th‘elzr,e;_'jiiveife; certain ﬁnhefent deficiencies B

and 5problems_in.the process of comipupus casting which had to be accepted. o

4@8 o R@Hﬁmg Mnﬂﬂ

_ The ]Ro]l]lmg MnH Complex consustmg of B]loommg and Bn]l]let Mnll Melrcham;
Mn]l]l Rait and Stmctura]l Mill, Wire: Rod: Mill and Plate Mill was desngned to produce;r‘

~ 3.153 million tonnes of - sa]leable steel out.of crude steel input of 4. million tonnes the
remamdler represelmtmg Waste/scrap Actual productnon ‘of- saleab]le steel over the yeaurs
was as undelr . SRR : e :

30

vt PR < ey B e TR RS = z = R e A LR S T T RETCTRMEUAPCY e T B S T e
R KT - s Pl el - . S S - L i Lt o e = .. Ly PR i
et o S A A - s L 7o .t e e et St B it e A bl . i it i ol 01 g i . e 583 i B e el i B ) 0 A el e s e et i e e e P B S e, e S Y -G - i BTN SR A LR



TABLE-12
Figure in lakh tonne

Year Rated Capacity Actual Production _ Percentage of Actual Production to
Saleable Saleable Total Saleable Saleable Total Saleable Saleable Overall
finished semi- finished semi- finished semi-

finished finished finished
including
cutling

1978-79  16.50 3.15 19.65 15.90 2.56 1846 96 81 94

1987-88  22.20 4.60 2680 16.60 5.13 2L 75 112 g1

1988-89  26.00 5.53 3153 19.42 6.00 2542 75 108 81

1989-90  26.00 5.53 3153 19.89 6.05 2594 77 109 82

199091  26.00 5.53 3153 2061 734 2795 79 133 89

1991-92  26.00 5.53 31.53 2166 938 3104 83 170 98

1992-93  26.00 5.53 31.53 2146 9.72 31.18 83 176 99

1993-94  26.00 5.53 31.53' 2189 11.46 3335 84 207 106

The actual production of saleable finished products ranged between 75% and
84% of the rated capacity in recent years, though overall attainment of capacity
gradually increased to 106% (1993-94). This situation was occasioned by increased
production of saleable semi-finished products which reached a level of 207% of the
capacity (1993-94).

Lower production of saleable finished steel was attributed (April, 1994) by the
Management to (i) lower mill utilisation as compared to DPR Norms, (ii) adverse
product mix and (ii1) order position of plate mill, while higher semi-finished steel
production was attributed to (i) input requirement of other plants and secondary steel

sectors and (ii) export market for semi-finished products.

Mill-wise rated capacity, annual target and actual production are given in

Annexure-IX. Notable features of performance of mdividual mills are as under:

4.08.01 Blooming Mill

The mill could neither produce its rated capacity nor meet the annual targets in
any of the years. The performance of the mill was also not upto the mark even when
the annual targets of production were fixed lower than the previous year's targets
(1987-88 and 1989-90). The production varied from 65.31% (1986-87) to 93.90%
(1993-94) as compared to rated capacity. The utilisation of the available working
hours ranged between 58.7% (1986-87) and 79.6% (1993-94). The mill utilisation was
affected adversely due to high incidence of delays caused by shortage of steel ingot and
gas (both the items are produced by BSP itself) particularly from 1983-84 to 1988-89.
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40802  Billet Mill

The mill did not produce to its rated capacity or achieve the annual tafgets in
~ any of the years except in 1984-85, 1989-90 and in 1993-94. (The targets fixed during
these years were lower than earlier targets. The production varied from 64.29%
(1986-87) to 96.94% (1993-94) of the rated capac:lty

4,08.03 Mercham Mill

The mill did not produce to its capacity or achieve the annual targets in
any of the years. The production of the mill varned between 67% (1986-87) and 98.8%
(1993-94) of the rated capacity. The shortfall in production was due to shortage of gas
(produced by BSP itself), the rolling rate being lower than the norm of 91 tonnes per
hour (from 1983-84 to 1993-94 excepting the year 1991- 92) and idling of the mill due
to operational reasons which were controllable in nature, The Management attributed
(April, 1994) the lower rolling rate to the change in the ratio of product mix of the mill-
due to market demand. They, however, did not mention the steps taken to overcome’
delays caused by Ope;ational reasons and shol‘tage of gas.' 4

4.08.04 Rail & Structural Mill

“The mill did not attain the rated capacity in any of the years from 1978-79 to
1993-94. The production ranged between 65.47% (1986;87) and 86.13% (1993-94) of
the rated capacity. The mill also could not achieve the targeted production except in
the year 1981-82. The mill utilisation was low due to increase in operational delay,
delay due to shortage of power, steel, gas and external factors. The loss of productlon
was attributed by the Management (August 1992) to low mill utnlnsa_tnon on account of
equipment failure, delay in availability of gas, metal and production of heavier (52 Kg.
& 60 kg rails per meter) and higher strength (UTS-90) rails as governed by the
demand and market conditions instead of llghter rails envnsaged in the DPR.

~ The yearly requirement of the Indlan Rallways for ralls for the period
1978- 79 to 1993-94 could not be met in any of the years except in 1984-85 and
1988-89 desplte capacnty bemg available. ‘Even the commitment for supply of rails to
the Rallways could not be fulfilled by the Plant in many years From. 1978 79 to
1993-94, the mill was utilised to rolt 10.18 lakh tonnes of billets though not env1saged
in the DPR. This involved extra cost to the extent of Rs.19.72 crores. The
Managemem stated (August, 1992) that for want of sufficient orders for rails in the
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earlier period, brllets were rolled to avoid 1d1mg of the mill. Tt was;; however observed

that the requrrement of Indlan Rarlways could not be, met in earher years also. .

4.08.05 .. Wire Rod Mill

The performance of this mrll was better than other rolling mills.
The ]prodluctron of the mrll varied from 58.00% (1983 84) to 114:50% (1978-79) of
the rated capacity and 66.29% (1983- -84) to 142. 67%. (1993- -94) of the annua]l targets.
The vo]lume of wastage/scrap, however exceeded the norm 4% of rnput) in all the
years. The Management stated (August 1992) that excess scrap was due to bad mput
maternal ']Fhe input materral is blllets whrch are ]produced in BSP 1tself

4.08.06 .. Plate Ml

The Plate M111 with a- desrgned capacrty of 9. 50 llakh tonnes of ]p]lates
was ‘conimissioned between March 1983 and ]December 1985 ‘at a cost of Rs.752.05

crores under- the 4" MT expansron' scheme " Provision exists  for
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increasing its capacity to 12 lakh tonnes per annum. Actual production of plates over
the years was as under :

TABLE- 13
(Fig. in lakh tonnes)
Year Rated Annual Actual Percentage of actual production to
Capacity Target Production
Rated Annual
Capacity Target
1983-84 N.A 1.00 0.12 - 12.00
1984-85 N.A 2.60 0.50 - 19.23
1985-86 3.55 2.40 2.94 82.82 122.50
1986-87 5.70 495 3.74 65.61 75.56
1987-88 5.70 4.85 3.81 66.84 78.56
1988-89 9.50 6.00 5.74 60.42 95.67
1989-90 9.50 6.33 5.97 62.84 94.31
1990-91 9.50 7.40 6.51 68.53 87.97
1991-92 9.50 6.40 6.74 70.95 105.31
1992-93 9.50 6.70 6.60 69.47 98.51
1993-94 9.50 6.75 6.21 65.37 92.00

The mill never produced to its rated capacity. It also did not meet the
annual targets except in the years 1985-86 and 1991-92. The highest production over

the years was only 82.82% of the rated capacity. Lower production was stated to be
mainly due to inadequate market demand for the plates. According to the Ministry
(April, 1994) the product mix determined on the basis of market demand differed from
the DPR based capacities and this fact would have to be considered while assessing the
percentage capacity utilisation.

The capacity of Plate Mill as well as product mix (thickness-wise) was not in
line with the demand pattern. The capacity of the Plate Mill exceeded the projected
demand of all the categories of plates except 5 to 10 mm plates for which the capacity
was for only 15% of the demand as will be evident from the following table

TABLE - 14
(Fig. in "000 tonnes)
Sl Thickness(mm) Demand pro- Capacity of Percentage of
No. jections Plate mill production
adopted by as per DPR capacity to
the consul- total demand
tant (MECON)
1. 5-10 624.2 942 151
2. 12 127.7 2140 167.6
& Above 12 198.6 3253 163.8
to 20
4. 22-36 1153 196.5 170.4
5. 36 and above 74.2 120.0 161.7

Further while deciding upon capacity of the Plate Mill, the capacity already
available with Rourkela Steel Plant (RSP) (1.50 lakh tonnes) and Tata Iron & Steel
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Company Limited (TISCO)"'(I.IS_ lakh- tonnes)'were.also not - taken vinto -account.
According to the Ministry (April -1.99'4):" it was. fairlyf—_e‘vridenti at:the time of approving
the Bhilai Steel :Plant- expansion-in February, 1978 that st_rictly on the basis of return on
investment, Bhilai Steel Plant expansion would not be a_viable proposition. The
'creation of excess capacity of Plate Mlll ‘with reference ‘to the. changed demand pattern
was, therefore a known and acceptable rrsk The Mmlstry also stated (Apnl 1994)
that ‘the capacnty of the Plate Mrll was’ based on the best avallable advrce from the:
_ eminent agenc1es regardmg future demand specrally from shlp bu1ldmg mdustry and
these estrmates under went unantlclpated changes due to several economlc and other
factors The ﬁxatron of capacrty, as further stated by the’ Mmlstry, was also based ona
techno-economic consrderatlon of the fact that there was already a- mill of such
capacity working in the Soviet Union thereby facnhtatmg easy adoptron of eng,meermg f :
drawing and other techmcal details in readymade form However the Ministry did not
assign any ‘teason’ for not takmg into account the' capacities of RSP and TISCO to
produce plates whlle decrdmg on- the capacrty to be set up in BSP ST

The quantlty wise and thlckness wise actual productlon of plates was also not

in line with DPR provrslons and market demand

The excess productlon of plates of- hxgher thrckness in. devratlon from DPR

provisions as well as the annual production plans prepared on the basis of the

assessment by Central Marketmg Organisation (a umt of SAIL) resulted in prlmg up
stock of plates Consequently, a consrderable quantlty of plates was_ held i in'stock each .

' :year as would be ev1dent from the data grven below

- "TABLE-15

o _(Fig. in lakh tonnes)
Year. - .. Actual ' Closing - ' Percentage of
- © 7" Productionstock - v L Closing stock
’ ’ - toactual -
production
1984-85 © 050 049 © . 3800 -
1985-86 C294 ‘ 1.49 . - -50.68 -
- 1986-87 o 3.74 o 196 S o. 5241
1987-88 - 381 o1 L 4042
1988-89 . 574 L 143" - 2491
1989-90 597 o078 T 13,07
199091 6.51 0.98 - 15.05
1991-92 - 6.74 ) 0.99 ‘ 14.69 -
T 199293 = 6.60 0T LS o 25.00 .
199394 .- - 621 o 140 E '22.54.
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In order to hqurdate the accumulated stock of plates the steel plant resorted to

Am:f'export of plates' om' 1988 89 onwards at a pnce lower than the domestrc sellmg pnce;

as well as cost of productron “The" export of plate at"_" pnce lest '_'than the cost -of T

o :f__'fproductron resulted into’ ‘a’ loss of le27_7 7 crores dunng the penod 11987 88 to:
~1993 94 _The Mlmstry stated (Apnl l994) that the fall in domestlch demand for platesi

,_.b._:made the k fvompulsro'_‘ g for L

3 p’ort even greater pntnanly w1th vrew to keep up

L :productron Vand

| fﬁ.lrther ontended by the anstry, twa only: notlonal as export was made at pnces:_

-;whlch were rulmg in. the 1ntematronal arket»_ The Mrmstry s contentron is not”correct ’

P )_.as much as the loss suﬁerred on account of export f .plates at prlces lo erlthan(

R _ cost of productlon 1s a real loss andl not‘notlonal

']I‘he Plate Mlll also suffered pv;oductlon loss;due to 1d11ng of the plant -on

o ‘;_.:_fof productron on thls_ account worked out to 53 lakh tonnes durmg the penod from .:
'-___-1986 87 to 199f 9. | | | “
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The production at Dalli Mechanised Mines (Annexure - XI), had been lower than the
rated capacity (upto 1990-91) and also the annual targets (upto 1989-90 and
1993-94), and ranged from 24.14% (1979-80) to 109.77% (1993-94) and 33.53%
(1979-80) to 104.68% (1992-93) of the rated capacity and annual targets respectively
during the years 1979-80 to 1993-94.

Shortfall in production was attributed by the Management (August,1992)to
under utilisation of crushing, screening and washing plants due to jamming,
non-availability of ore/compressed air, non-supply of power by Madhya Pradesh
Electricity Board (MPEB), industrial relations problems etc.

5.1.03 Accumulation of Iron Ore Lumps and Fines

Iron ore (lump)raised but not despatched to the Steel Plant in the same year
was dumped at the Raw Ore Storage Yard (ROSY) and other yards. The stock of such
ore as on 31st March 1993 was 3.44 lakh tonnes. The Management stated (August
1992) that contractual manual labour had to be kept engaged on production work even
when the off-take was less than production.

The iron ore fines of sizes ranging from (-) 8 mm to (-) 12 mm generated at
different manual mines were stacked as rejects. These rejects (47.51 lakh tonnes as on
31st March 1993) could not be used/reclaimed/disposed of.

According to the Management (April 1994), trials conducted for the
upgradation of rejects/fines did not indicate any favourable result and the Research and
Development Centre for Iron & Steel (R.D.C.1.S.) of SAIL finally abandoned the
project of undertaking testing with foreign colloboration. In view of the decreasing
trend of production from Rajhara Mines which would be completely exhausted by
2000 AD,a new iron ore deposit with more than 700 million tonnes of good quality
iron ore at Rowghat located in the Bastar district of Madhya Pradesh (about 95
K M.away from Dalli - Rajhara) was identified. The mining plan for Rowghat deposit
was prepared by Bhilai Steel Plant and got approved by the Indian Bureau of Mines
and forwarded to the Government of Madhya Pradesh. for grant of the mining lease.
The project area was inspected by the Environmental Advisory Comimnittee constituted
by the Ministry of Environment in November 1990 and also by the Forest Advisory
Committee in July 1991. The Ministry of Environment has, however advised BSP to
conduct a comprehensive four season bio-diversity study and stop the second stage
prospecting which is required for preparation of DPR Consequently, preparation of
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DPR would get further delayed and thereby delaying the total project further. As stated
by the Management (June 1994),in the event of delay in clearance of the Rowghat
Project by the Ministry of Environment & Forests, the production of steel at BSP
would soon get jeopardised.

5.2 Limestone

Limestone required for the production of steel is obtained from captive mines
at Nandini.

The Nandini Mechanised Mines had two crushing plants - Old and New - with
a total capacity of 21 lakh tonnes of Run of Mine (ROM) Ore yielding 17.50 lakh
tonnes of lumps and chips based on two shift operation of each crushing plant. Owing
to poor off-take of the processed limestone,one crushing plant is operated in two shifts
and the other in one shift. The production of Nandini Mechanised Mines during the
years 1978-79 to 1993-94 had been less than the annual targets except in 1984-85 and
ranged from 64.21% (1982-83) to 103.34% (1984-85) (Annexure-XII). Shortfall in
production was attributed by the Management(August 1992) to the technological
deficiencies and constraints in operation of rail transport system. The actual production
was however, lower than the annual target even after replacement of Rail Transport by
dumper transport in April 1987, According to the Management (April, 1994) lot of
processed ore had to be rehandled at outside bay in view of poor off-take by BSP.
Fresh production was, therefore, restricted to avoid rehandling at loading bay.

Generation of chips ranged from 11.45% (1981-82) to 31.94% (1989-90) of
the total production during the period from 1978-79 to 1993-94. Chips so generated
were dumped as rejects. Although the benefication tests revealed that the chips
dumped as rejects could be used after upgradation, no action in this regard was taken.
According to the Management (August,1992) beneﬁéation was found to be
uneconomical and efforts made to dispose of the rejects did not yield any result.

Due to low production in Nandini Mechanised Mines, limestone (OH/RMP
grade) was also raised manually upto 1986-87 at a cost higher than that of mechanised
mining as the pattern of mechanised working was not extended to the area containing
OH/RMP grade limestone. The extra expenditure on this account (with reference to
the variable cost of mechanised mining) was Rs.5.40 crores for the period from
1978-79 to 1986-87.
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The manual mine was ‘mechanised in the year 1986-87 at a cost of Rs.1.06
crores. The production of OH/RMP grade limestone was, however, less than that
envisaged in the schieme for mechanisation. During 1981-82 to-1985-86, and in
1991-92 a quantity of 4.53 lakh tonnes of BF/SP grade (high silica) limestone was
" procured from outside sources at an extra expenditure of Rs.6.26, crores. A quantity of
$28. 15 lakh tonnes of low silica ltme stone was also purchased/rmported durmg the

penod from 1982-83 to l993 94 at an extra expend1ture of Rs.179.16 crores ‘though

the low silica limestone was to be procured from Sahapura (M P.) under a mining lease

obtained by BSP: The Manageinent stated (April, 1994) that Sahapura lrmestone was
~ not suitable for consumption in Steel Meltmg Shop-II. '

lDunng ‘the. penod from 1985-86 10 l992-93 5 lakh tonnes of low snltca
limestone was dlverted to Smtenng Plant Open Hearth Furnaces and RMP-I although g
use of low silica limestone i in these units is not envrsaged in the DPR The Management
stated (August 1992) that such transfer was nece551tated due to recelpt of excessive
:'undersme materials from a suppher agalnst whom penal actlon was stated (Apnl
1994) to have been taken o - ’

5.2.0]1 : Avmdab!e Pavment of Rova;_tz

The crushing plant at Nandini is situated outside the areas ‘taken on
mining lease. Consequently, foyalty is being paid on the éntire quantity of ROM ore
raised from the mine and sent to crushing plant i.e. also on the rejects arising from
crushing. During 1978-79 to 1993-94, the amount of royalty paid on rejects was
Rs.3.67 crores. The fact of payment of royalty (Rs.38.39 lakhs) on rejects upto
1977-78 was brought out in the report of the Comptroller and Auditor General of
- India,  Union Govt.(Commercial),1981 Part-III, Bhilai Steel Plant - (Paragraph) -
3.03.02(5). The Ministry stated (April, 1994) that the matter regarding obtaining an
additional mining lease was being pursued with the Ministry of Environment & Forests.
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P, Dolomite

The regirement of dolmite is mainly met from captive mines at Hirri.
The rated capacity of Hirri Dolomite Mines was fixed at560,000 tonnes per annum
from 1979-80. The actual production was lower than the rated capacity and annual
targets and varied ‘between 17.36% (1993-94) and 79.91% (1982-83) and 49.46%
(1989-90) and 115.70% (1993-94) of the rated capacity and annual targets
respectively.

Due to lower production at captive mines, a quantity of 35.90 lakh
tonnes of "high silica' dolomite was purchased during the period 1978-79 to 1993-94 at
an extra expenditure of Rs.41.48 crores (as compared to the variable cost of
departmental mining) in addition to 6.23 lakh tonnes of 'low silica' dolomite valuing
Rs.23.23 crores purchased due to its non-availability at captive mines.
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CHAPTER -6.
SERVICES AND FUEL

6.01 In addition to raw materials and refractories, different units of the steel
plant require various types of services and fuel for the production of iron and steel.
Some of the important services required are steam, electricity, oxygen, compressed air,
water and air blast. The fuel requirements comprise gases like coke oven gas and blast
furnace gas and liquid fuel such as coal tar fuel (pitch creosote mixture), benzene,
naptha and furnace oil. For the production of some of these services and fuel, separate
units have been set up in BSP., while other items are produced as concomitants of the
regular operation of certain other units of the Steel Plant. The production and
consumption of imported services and fuel are discussed in the succeeding paragraphs.

Steam is produced in the main boilers installed in the power plant and also in
the waste heat boilers of Open Hearth Furnaces and Sulphuric Acid Plant. The steam
boilers were designed to use blast furnace gas, coke oven gas and coal tp the extent of
50,000 tonnes per annum. On account of inadequate availability of gases, coal and
other liquid fuel (coal tar fuel, furnace oil etc.) had to be used in excess. The loss due
to leakage of steam in Power Plant-II during the years 1984-85 to 1993-94 works out
to Rs. 7.08 crores.

The annual requirement of electricity upto 6th B.F. complex stage and after 4
MT expansion stage was estimated at 707310 x 103 KWH and 1415000 x 103 KWH
respectively which is met mainly by purchase from M.P.Electricity Board and partly by
generation from the captive Power Plants of BSP. Oxygen is produced in Oxygen
Plant-I & II and is used in Steel Melting Shop-I & II. Compressed air is produced in
Compressed Air Station I, II and III for use in Coke Ovens, Blast Furnaces, Steel
Melting Shop-I & II and Rolling Mills. Air blast is produced in Power & Blowing
Station for supply to blast furnaces. Coke oven gas and blast furnace gas are used as
the principal fuels.

6.02 Excess consumption of services.

During the years 1978-79 to 1993-94 the actual consumption of some
of these services and fuel was more than the norms fixed resulting in extra expenditure
of Rs.26.25 crores in Coke Ovens, Rs.36.41 crores in Blast Furnaces Rs.34.10 crores
in Sintering Plants, Rs.23.80 crores in Steel Melting Shop and Rs.43.83 crores in
Rolling Mills. According to the Management (April, 1994),norms were fixed on certain
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assumptions like quality of input materials, operating conditions, condition of
equipments etc and variation between the norms and the actual consumption was due
to deviation from these assumptions. The service inputs, as further stated by the
Management, were almost fixed in nature and hence, when the production was low the

specific consumption of services was more.

However, overall energy consumption (Giga Calories) per tonne of
crude steel has been on the decrease as may be seen from the data given below:

Year Consumption of energy
per tonne of crude steel
(in Giga Calories)
1989-90 8.85
1990-91 8.65
1991-92 8.36
1992-93 8.25
1993-94 8.14
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CHAPTER -7
BY-PRODUCTS AND OTHER ARISINGS

The actual yield of the principal by-products viz. crude tar, crude benzol and
ammonium sulphate was generally lower than DPR norms during 1978-79 to 1993-94
(except in the case of crude tar for the years 1979-80 and 1988-89 onwards). Lower
yield of coke oven gas' due to lower percentage of volatile matters in coal charged in
coke ovens was responsible according to the Management (August 1992) for the lower
yield of by-products.

The actual production of sulphuric acid during the years 1978-79 to
1993-94 ranged between 22436 tonnes (1982-83) and 37305 tonnes (1993-94) against
the rated capacity of 45,000 tonnes. According to the Management (August 1992)
Sulphuric Acid Plant was operated at a low level to meet the requirements of sulphuric
acid. However,the old Sulphuric Acid Plant, was according to the Ministry (April,
1994), being phased out.

The slag generated in blast furnaces is used in the form of granulated
slag for the manufacture of cement, slag aggregate as ballast for railway tracks, road
making etc.. The processing of blast furnace slag during the years 1979-80 to 1993-94
ranged from 47.47% (1993-94) to 80.0% (1988-89), although with the available
capacity of Slag Granulation Plant the entire quantity could have been processed.
Lower processing of slag was attributed by the Management (August 1992) to (i)
delay in sending loads to slag granulation plant, (ii) low temperature of slag leading to
skull formation, (iii) bunching of slag loads leading to diversion of some of the loads to
dump post. Since processed slag has a ready market necessary steps could have been
taken to overcome the constraints and sell the slag.

7.1 Arising of Small Size Coke

The actual arising of small size coke (-25 mm) during the years 1978-79 to 1993-94
ranged from 16.49% (1990-91) to 19.95% (1978-79) of the total production of coke
(wet) against the DPR norm (14.1%). The arising of (-) 25 mm coke on screening at
blast furnaces ranged from 1.31 lakh tonnes (1986-87) to 2.70 lakh tonnes (1993-94)
against the DPR norms of 0.98 lakh tonnes. According to the Management (April,
1994) deviations from norms were due to quality of coal charged and also coking
regime not being identical with those envisaged in the DPR.

44



CHAPTER -8
COSTING SYSTEM AND ANALYSIS OF COST

Different costing systems, viz. unit costing in mines and quarries, process
costing in the case of manufacture of iron and steel, by-product costing in by-product
plant etc., are being followed by SAIL.

In pursuance of the recommendations made by the COPU in its
Fifteenth Report (1967-68), standard costing system was introduced in Bhilai Steel
Plant from April,1970. In addition to the monthly cost statement, an annual cost
statement based on financial accounts is also prepared and variance with standard cost
analysed.

A comparison of the actual cost with the standard cost revealed that the actual
cost of almost all the products during the years 1978-79 to 1992-93 was higher than
the standard cost. In the year 1993-94, however, the actual cost was less than the
standard cost except in the case of structurals and rounds. The Management stated
(August 1992) that the price increase on input materials, lower capacity utilisation and
adverse techno-economic factors were responsible for the increased cost.
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CHAPTER -9
FINANCIAL PERFORMANCE |

S

ST

The Financial Performance of the plant during the last six years ended 31st

March, 1994 is given below :-

TABLE - 16
(Rs. in crores)

]“:fj“ TR T =
e e T R

Y e a r s

1988-89  1989-90 1990-91 1991-92 1992-93 1993-94
Net sales 1518.02 1727.17  2007.90 2533.86 2526.67 3103.92
Cost of sales 1451.50 165495  '1903.87 2327.55 2353.83 - 2736.15
Percentage of cost of- 95.60 95.80 94.80 91.90 93.20 88.15
sales to Net sales
Profit(+) (+)66.52 (+)72.22 (+)104.03 (920631 (+)172.84 (+)367.78
Cumulative o )
Profit (+) to . (+)458.66 (+)530.88 (+)634.91 (+)841.22 (H)1014.06 ~ (+)1381.84
the end of year ‘ : :

The sales of the plant which increased steadily from Rs.1518.02 crores in
1988-89 to Rs.2533.86 crores in 1991-92 marginally decreased to Rs.2526.67 crores
in 1992-93 but again increased to Rs.3103.92 crores in 1993-94. The profit of the
plant which was gradually increasing also decreased from Rs.206.31 crores in 1991-92
to Rs.172.84 crores in 1992-93 and again increased to Rs.367.78 crores in 1993-94
due to increase (1992-93)/decrease (1993-94) in cost of sales as compared to the
respective previous years. ‘
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CHAPTER -10

MANPOWER ANALYSIS

The actual manpower during the years 1978-79 and 1987-88 to 1993-94 and
also DPR provisions therefor are tabulated below :

TABLE - 17
Departments
Works  Gen.Admn. Expn./ Mines Total

Township Constn.

including

Medical
As per 2.5 MT 13464 B - -
& 6th BF complex DPR
As per 4 MT DPR 11881 1471 - -
Total(DPR) 25345 1471 - .
ACTUALS AS ON
1.4.78 30351 10781 5624 9350 56106
1.4.88 38323 11452 2899 8786 61460*
1.4.89 36945 12690 2680 8115 60430
1.4.90 36447 12384 2387 7998 59216
1.491 35443 11874 2066 7522 56905
1.4.92 34808 11599 1814 7108 55329
1.493 33275 11350 1554 6753 52932
1.4.94 34346 11183 1392 6400 53321

Excluding 284 trainees regularised.

The actual manpower in respect of works and general administration including
township and medical facilities had always been more than provision made in DPR.
According to the Management, sanctioned/actual manpower was based on the studies
made by the Industrial Engineering. Department. (IED) from time to time and also
other prevailing work practices. The Management further stated (April 1994) that
reduction was achieved grudually and in a phased manner without closure or
retrenchment.

10.1 Labour Productivity and Cost

It was observed (June 1966) by Mehtab Committee (constituted to
study/fix norms on manpower and productivity in steel plants) that it should be
possible to increase the productivity of works personnel from the then existing level of
55 to 70 ingot tonnes per man year to about 125 ingot tonnes per man year and above
in each steel plant. However, the norm fixed by the BSP management was 100 ingot
tonnes per man year. The actual labour productivity during 1978-79 to 1990-91 ranged
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from 60 ingot tonne (1984-85) to 98 ingot tonne (1990-91). However, labour
productivity went upto 107 ingot tonne in 1991-92 to 116 ingot tonnes in 1992-93 and
further to 121 ingot tonnes in 1993-94.

10.2 Salaries, Wages and
other benefits per emplovyee

The incidence of salaries and wages including bonus and other benefits
per employee increased from Rs.13322 in 1978-79 to Rs.90434 in 1993-94. Low level
of production and employment of excessive staff contributed to higher cost. The labour
cost per tonne of crude steel and saleable steel has been increasing continuously since
1990-91 and 1988-89 respectively. The Management stated (August 1992) that
measures like reduction in manpower and improvement in capacity utilisation had been
taken to reduce the incidence of labour cost in cost of production and, consequently,
there was only marginal increase in the cost per tonne of crude steel despite increase in

the earnings per employee year after year
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CHAPTER -11

INVENTORY CONTROL

11.1 The inventory of the plant comprises of (a) raw materials, (b) stores &
spares and (c) finished and semi-finished products. The inventory holding of stores &
spares and that of finished & semi-finished products as on March,1994 represented

5.37 months consumption and 1.76 months sales respectively.

An analysis made by the Management revealed that non-moving stores and
spares worth Rs.39.64 crores and surplus items worth Rs.2.46 crores as detailed below

were in stock as on 31.3.94 -

TABLE -18
(Rs. in lakhs)
Year Declared Disposal Closing  Non- Slow moving Percentage of
Surplus during the Stock moving  stores Disposal to
(opening year of stores Non- Declared
stock + surplus moving Surplus
declared items
surplus
during the .
loale, Ya) & T Al e T e
-‘rNr.‘nT il ey Lase T4 Clacvialm) Ohaebs)  [1n Venttn)
1988-89 540.46 229.08 311.38 1810 1125 12.66 4239
1989-90 413.99 142.18 271.81 1809 2412 7.86 3434
1990-91 507.39 < 124.37 383.02 1649 2228 o 7.54 24.51
199192 7817 % 46833 © 57 18364 C-2%3 284.6903462622 3.3 1855 2.2 7.00 39.21
1992931222 65 551.56 O 55 10495 c. |0 446.61°443308% > 2322 2.3 317 19.03
1993-94 323112 51428 © S 26844 .29 245.8405.63964 ;. > S 13891 44 6.77 52.20

The stock of non-moving and surplus items was very high and their disposal
very slow. The stock of slow moving stores was also very high. Poor response from
buyers for such items and low prices (as compared to book value) generally offered for
such items in auction by the highest bidders were stated to be the constraints in the

disposal of the surplus items.

11.2 Physical Verification
) The results of physical verification of stores, raw materials and
semi/finished products during the last four years are given below : €D
3 QL\G L %-.u}u'».)
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" TABLE- 19

| " (Rs. in lakhs)
) Yeer‘ - : L St‘o‘ll'és‘& Spas;es : o Raw Materials .. . - Semi/Finished products
“Excess Shortage. e Excessd Shoﬂages S Excess Shortage - -
- 0 Nomal Abnormal = B
199091 - 38873 31486 . 463.03. 265331 1804 - 541501 500640
1991-92° -0 43055 3284 . 0 213497, 245932 "71949 . -1 0'4203.68 ' ..538835.0 -
1992.93- " 3556 20890 . - 23461 328375 - - . . 465220  5499.46

1993.94. - .. :3.54__, ¢ 255 . 0. :.404 386985 .. .196.23 o 29723 0 1234111

- _ ]It would be seen \that ﬂnerre was’ abnonna]l shonage of stores andl spalres dunng
‘ the: year 1992- 93 and semn/ﬁnnshed prodlucts during ﬂne years 199][ 92 to 1993~ 94 The
slhortage of nndlngeneus coal' (both coking::and:: non=co]knng) beyond the norm (5%)

dunng the years 1984-85 to 1988-89 was to the extent of Rs.10. 57 crores, Shortage- of L

\coal was attnbutedl by the Management to (11) underloadnng at loading points, (n)
| pnferage enroute andl (iii): tam]penng of welgh bndge at ]loadhng points. ’Jl‘lhere was also -

shonage of 1 34 836.54 tonnes- of 1m]ported coal worth Rs 22 58 crores during the
Apenod 1987 -88 to 11991 92 - R 5

s W “IDLE JEQUWMENT

. ]Eqpuupments valued at Rs.12. 59 crores (ap]prox) welre ]lynng ldlle out of whnch
'equnpments vallued at Rs: 4, 56 crores were lrecommended for - dhsposal The
: non—utxlnsanon of xndnvndual equxpments va]lued at Rs. ]lO lakhs and above was mam]ly

L dlue to’ dlesngn dlefects obsolescence etc
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ANNEXURE - III (Refer to in paragraph No.4.1.02)

Statement showing the actual yield of gross coke, B.F. Coke and gas against DPR/Norms ~
Committee Norm (1979) for the years 1978-79 to 1993-94.

Year Yield of gross coke B.F. Coke as percentage Yield of gross coke B.F. COFe as percentage Actual yield of gross coke
of raw coat charged and yield of gas per of raw coal charged and also yield of gas  B.F.Coke and Gas
tonne of raw coal charged as per DPR of 9th per tonne of coal charged as peér Norms v
B.F. Complex-9th C.0. Battery. " Committee (1979) '
Gross Coke B.F. Coke Gas Gross Coke B:F. Coke Gas Gross Coke B.F. Coke Gas
W w3 % % ) % %) )
1 2 3 4 5 3 7 -8 9 10
Battery
1to8 .
1978-79 76.4 68.8 304 76.4 68.5 300 76.15 68.30 294 -
1979-80 ) 76.4 68.8 304 . 76.4 : 68.5 300 ‘ 76.42 68.55 289
- 1980-81 76.4 © 68.8 304 . 75.4 68.5 300 ' 76.97 69.05" - 286
1981-82 6.4 68.8 304 . T6.4 . 68.5 © 300 *. 76.87 68.95 280
1982-83 76.4 68.8 304 76.4 68.5 300 - 77.35 69.38 269
1983-84 76.4 68.8 304 76.4 68.5 300 76.76 68.85 275
1?84-85 76.4 68.8 . 304 : 764 68.5 300 76.39 .68.85 270
1985-86 - - 76.4 68.8 304 76.4 68.5 300 76.50 - 68.62 277
1986-87 76.4 68.8 304 L T76.4 . 68.5 300 o C 76,47 - 68.59 276
1987-88 76.4 68.8 304 : 76.4 68.5 300 - 77.7Q ) 69.65‘ 284
1988-89 T :
Batt.1-8 76.4 68.8 3064 76.4 68,5 300 76.30 68.20 279
Batt.9 76.2 68.35 304 - -- BT 76.50 68.40 --
1989-90 : '
Batt.1-8 76.4 68.8 304 . ) 76.4 68.5 3Q0 : . 76.62 68.59 283

Batt.9 76.2 68.35 304 . -- -- L 76.35 68.35



bS

Batt.1-8

Batt.1-8
Batt.9
1992-93
Batt.1-8
Batt.%

. 1993-94

Batt.1-8
Batt.9

76.4
76.2

76.4
76.2

76,4

76.2

76.4

76.2

68.8
68.35

. 68.8°
68.35

68.8
68.35

68.8

68.35 .

306

.304

304 .
304

304

304

304
304

76.00
. 76.00

76.2
76.2

75.4
75.6

75.8
75.8

68350 293
68.30
69.00 295
. 69.00 o
68.80 295
. 69.00
68.90° 294
69.00 .-




ANNEXURE - 1V (Refer to in paragraph No.4.03.04)

-~ Sfatement'showing the production of hot métal in different silicon ranges during the year
1978-79 to 1993-94. '

Year Quantity - Quantity Quantity ' Total - Percentage of %age 6f
' 7 ' produced ~ produced ~ produced production  quantity quantity
_wWith ©owith Cowith (Tonnes) o broduced with  produced
siticon  silicon  -silicon = (col.2+43+4) - silicon with
_content content content - - content upto silicon
upto " ranging - . above . . 1.25% to the content
1.25% . . from 1.26%  3.25% L o ' © total - above
~ (Tonmes)  to 3.25% (Tonmes) . -« . ' production  1.25%
© (Tonees) ' . o : . to total
’ ’ produc-
tion
1 2 3 4 - 5 6 7
1978-79 7 1320858 1179503 T 1823 - ’ 2520184 52,41 - v'47;59
- 1979-80 . 1188220 . 1148658 1649 - 2338527 " 50.81 : ©49.19
© 1980-81 . 71108245 1103546 2340 S - 2214131 f50=05 . 49.95
- 1981-82 T 1216470 1154367 5933 Co- 1 2376770 - . :51.18 . - 48.82
"1982-83 © 71220532 1106151 - 3649 . 2330332 52.38 47.62
-1983-84 . 732668 1385587 5858 2124113 34.49 65.51
1984-85 - 1074210 1258955 5572 2338737 - . - 45.93 . 54,07
1985-86 - 1290307 1309797 3910 . 2604014 49.55 - . 50.45
1986-87 1220463 1287360 ~ .2178 . - 2510001 = '48.62 . 51.38
1987-88 . 1037539 1513085 ~ 5480 2556104 40.59 59.41 .
1988-89 1699552 1602038 4622 - 3306112 51.41  48.59
1989-90 - 1924133 1557597 . 3773 | 3485503 55.20 44.80
1990-91 o 1948803 1598363 2250 T - 3549416, - 54.90 v 45.10
- 1991-92 - 2404718 1453967 1931 ) - 3860616 T 62,29 - 37.71
1992-93 2778106 1258914 7632 4044652 . 68.69 3L

.1993-94 3284117 964218 - 2327 . 4250662 - 77.26 ~ 22,74
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ANNE x‘u RE - v (Ref'eE to in paragraph No.4.03.04)

B

Statement showing the deta1ls .of Hot Hetal supplled
'~ to Steel Melting Shop- durlng 1978 79 to 1993- “94.

Total quantity Supply of Hot Metal

of Hot Metal  with silicon content

" supplied .ranging from 1.25%
(Tonnes) to 3.25% and above
' : " (Tonnes)
2 3

1796343 795560
1709537 797690
1675148 809593
1759485 843861
1765400 836330
1475355 964966
1688053 905234
2074651 1021861
2097748 1042642
2272148 1434837
2917469 1378628 .
3015725 - 1304431 -
3368675 . 1505949

| 3588622 - 1334020
3813697 - 1179369 :
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Perdenfégé'of supply of-
Hot Metal with siticon

content exceeding’ 1.25%

to thértotal supply of

Hot Metal to SMS.:

. 44,29
| 46.66
48.33
47.96
4787
65.41
53.63 .
49.25 .
49.70
63,15
47.25
42,41
44.70
3717
30.92
©22.33



ANNEXURE - VI (Refer to in paragraph No.4.04)

Statement 5howing the Rated Capacity, Budgetted Production and
Actual Production of Sinter in Sintering Plants-I and II during 1978-79 to 1993-94.

(in lakhs tonnes)

Year Rated Capacity _Annual © Actual Percentage of
' ‘ ' "Plan ; Production Actual Production to
. Target ‘ ' R et DL L
Rated : Annual
Capacity Plan
) Target
1 2 3 4 5 6
1978-79 © o sP-1 2040 18.50 17.21 j 84.36 - 93.03
, sP-11 - - 1.60 . -- S .- L.
1979-80. SP-1  20.40 18.20 14,94 73.28 - .. 82.14
SP-11 * 5.00 3.75 .71 34.20 . 45.60
1980-81 SP-1 . 20.40 16.50 15.17 - 74.36 - 91.94
SP-11 . 7.50 5.00 C 401 53.47 80.20
1981-82 - SP-1°  20.40 16.50 | © 13.85° S 67.89 . . 83.9%
SP-I1  15.00 7.50 - 7.60. | 50.67 101.33
1982-83 SP-1 . 20.40 19.38 14.84 L T2.T5 - 76.57
. SP-11  15.00 ‘ 10.00 10.78 71.87 107.80
1983-84 ©OSP-1 20.40 16.70 12,46 © - 61.08 74.61
SP-11 15.00. 13.50 10.60 70.67 . 78.52
1984-85 SP-17 . 20.40 15.30 14.32 o 70.20 93.59
SP-11°  15.00 12.70 11.60 . . 77.33 . 91.34
1985-86 SP-1  20.40 15.50 . 14.80 72.55 . 95.48
sP-11  15.00 13.30 12.79 85.27 . 96.17
1986-87 ©SP-1 20.40 15.50 , 13.18 64.61 85.03
SP-11  19.38 ~ 15.50 13.24 68.32 - 85.42
1987-88 SP-1  20.40 16.50 12.60 61.76 76.36
‘ SP-11  22.50 18.00 14.04 62.40 78.00
1988-89 SP-1  20.40 16.00 . 14.75 72.30 92.19
SP-11  22.50 20.70 17.15 76.22 82.85
1989-90 SP-1  20.40 17.50 . 17.56 86.08 100.34
SP-11  22.50 20.50 18.50 82.22 < 90.24
1990-91 SP-1 20.40 20.20 17.30 84.85 - 85.64
SP-1I  22.50 - 20.30 20.32 90.31 91.10
1991-92 SP-1 20.40 20.20 - 15,31 75.05 75.74
sP-11  22.50 26.30 22.64 100.62 86.08
1992-93 SP-1  20.40 15.50 15.56 76.27 100.39
SP-11 31.37 " 26.50 24.82 79.12 93.62
1993-94 SP-1  20.40 16.00 16.60 81.37 103.75

sP-11  31.37 27.50 28.10 ) 89.58 102.18
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ANNEXURE VI (Refer to in paragraph No.4.05.01)

Statement showing the actual working hour/hours undér repairs against the expécted working hours/provision for repairs

Year

1978-79

" 1979-80
. 1980-81
" 1981-82
1982-83
1983-84

1984-85 |

1985-86
1986-87

1987-88 -

1988-89
1989=90

1990-91 .

1091-92
1982-93
7 1993-94

250 Tonne

500 Tonne . Furnace | Actual Horking hours Hours under repairs Number of hours under repair in Idleness of furnace-
Furnaces " Furnaces ) ) . excess of projected Norms for other reasons '
Expe- | Prov- | Expe-| Prov- | Expe- | Prov. {250 T [ 500 T | Twin Yotal. | 250 T | 500 T. { Twin | Total 250 T | 500 T | Twin | Total Revis - | Down | Total
cted ision | cted isio. | furna-| furna-~ | Heart-| : . | furma-.| furna-| Hear- furna-| furna-| Hear. ed time E
work- isio- | cted | for work- n ce | ce- h * ! “ce ce th -ce ce | th idle for
ing n work rep- ing for furna - furn - : ’ furn perio~| othe-
hours for -ing air hours | rep-, ce ace ace d r
(DPR) | rep- | hour. | (DPR) (on air reas-
air s the ons
(DPR) j (DPR) basis . i

39600
39600
39600
39600

39600 °

39600
39600
39600
39600
139600
39600

39600

15480

4200

4200
4200
4200
4200
4200
4200
4200
3430
3360
3360
3360
3360

3360

2590

2520

4620
7920
7920
7920

15880

15840
22440

23760 -

840
1050
1680
1680
2380

" 2520

36132
35516
33948
35188
36551

35173

35967

34576
- 31442

25436
26996
17830
8787
5559
33

34007

" 34328

35297

- 26021 ©
23388
23449
23769 -
22886 |

25747
18668

16907

36318

72936

71398
68034

71485 -
72869 .57

69180
12295
69873

‘60885
‘55719

57352

50381 .

46251

46690

39589

T 39956 -

5196
6171
7374
5746

7140
6095
7236
11560
" 9399
9676
8414
‘6974

- 6854

5882
- 5381

5881 "

o856

"1606
1495
1675
2055
2021
2463

2946

11276

12707
13632

12516 .

11659
13956

12734

15028
22654
22973
25460

17871

11931
. 10839

7345
8327

766,

655
625

375

341
83
426

3079 :

3421,

3000

2931 .

‘3072

2861

a7

2700
3190
3508
4646,
;2718
259

2553

1322

A

5278
" 3421
<5934
3599
* 3072
¥703

2571
2700
4060
9148
14789,
5961
11154
3959
4328

1397 ¢ 4277




ANNEXUR E - VIII. (Refer to in paragraph No.4.5.04)
Statement showing the actual. consumptlon of major raw materials
per ‘tonne of ingot steél during the years 1978-79 to 1993- 94

: (Kgs per tonne) . we

‘Year Metallic Imput ~ ~ - - " “Iron Qre . leestone Ferro Manganese Ferro
) - : - ’ silicom
Hot Iron Steel  Total,
Metal' = Scrap Scrap '
" Cold
Pig - - .
As per b , S S R o
Project 785 . 29.6 -202.3 . 1016.9 - 2000 . 65 1. == a-
Repbrt . T o \"5 . S RO :
As per. S - ?'.‘ ‘ ‘_’; T '13;'%_,'- o s : T YA B
Norms 790 45.0 210.0 1045.0 . 153 70 18.0 1.0
" Committee S R oo :
(19793 .
1978-79 817 ° 48 - 211 1076 145 C61 212 1.2
1979-80 © 811 - 50 202 . 1063 140 _ - 5§ . 21.4 1.0
. 1980-81 - 821 . "S54 . 211 . 1086 . i 2 139 5 21.0 1.0
" 981-82 - 831 - (50 . 207 1088 124 55. . 21.8 . 0.9
1982-83 830 . 48 209 1087 . . . 126 ST 68T 21,8 1.
1983-86 803 47 .- 264 . 109% ¢ O 118 47 232 14
1984-85 837 58 216 - 1111 129 < L5220 23.3 1.2
1985-86 850 - - 77 - 220 - 1147 - . - 12% . 55 . 25.4 1.3
1986-87 880 67 230 - 1177 108 58 . . 26.1 1.3
' 1987-88 837 .5 282 T i . T 4 . 21.8 1.3
1988-89. 864 . - .52, ~ 232 1168 . 83 43 9.6 Al
1989-90 - 866 . - 38 53 . 157. - 69 ... . .63 . 182 1.4
1990-91 - 936 . < 43 239 .. 216 00 .46 65 | 162 1.9
1991-92 909 46 - 232 ¢ 1187 .. 4T 69, . 168 1.9
1992-93 918 .40, . 226 . . 1182 . 3% 6 - 15.0 2.2
S 199396 915 - 41 - 203 - 1159 o - 38 . - . 6. o 4.0 2.3




B R WNGE XURE " lX“(Réféfﬁfo“in‘péragraph No.4.08.01)
. STATEMENT, SHOWING PRODUCTION PERFORMANCE OF ROLLING MILLS FOR THE YEARS1978-79 TO 1993-94.

.. | A.BLOOMING MILL -~ " L
. s o (Fig; i lakh tonnes.):

1] ) - Year = " - Rated ‘< Annual’ . ) Actual- i Percentage of production to

b ~ : T Capacity " “target = 77" ‘Production i * P
fid - - L - ’ : : o Rated - ‘Annual
i1 i R ER Co . Capacity © T "Target

9146 1T T 93330 i
846w 8874
89.2% . 96.86 .
88.66 - . 101.33
89.08 - 1 L9191
76.26 7 T U 87.86
82.07 *= 7 98.32
- 78.10 - 8824 -
65.31 .- 72,96
7176 . 87.58
78.52 - - - 92.32
81,37 v 1 99.26 T °

1978-79-5 . 21.42 ot 20,99 il
1979-80 0 . 21.42 L2043 70
1980-81 T . 21.42 0 < 19.73 00
1981-82 -~ . 21.42 " T - 18,74 7T
1982-83- “- . 21.42 7~ 20,76 -
1983-84 <©  © 21.42 18.59 -
1984-85- 21.42 ¢ 17.88 -7
©1985-86 1 0 21.42 18.96 ©
" 1986-87 - 21.42 - 19.17 %
1987-88- = . 21.42 T -7 17.55 ©
1988-89 - . - 21.42 ¢ -t 18.22 ¢
1989-90- " ° - 21.42 -7 17.56 ]
©1990-91-07 0 21,49 T 18,85 ©© i BT 9659
T 1991-92. 21.49 =75 21.25 89.53.° - . 90,54 "
- 1992-93 21.49 - 20,68 . - 19.46 ; 90.55 . 9.10
1993-96 21,49 . 20.80 .~ 20.18 ° , 93.90° _97.02
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[ .MERCHANT MILL ~ e T :
o (Fig. in lakh tonnes.)

Year ' - Rated.  Annual Actual . .Percentage of production to
- . Capacity - . ‘target Production B m i ’

" Rated " Annual
.Capacity. .. Target

NG

AR

N

$1978-79 5.00° . 5.00 . .  4.83 . 96.60 . 96.60
1979-80 ~ 500 . 5.0007 4.16 - 83.20 © - 83.20
11980-81 ©5.000 475" ° . 443 - 82.60 Ol 86.95
1981-82 - 5.00 4757 443 82.60 86.95
1982-83 5.00 5.00 3.68° 7360 73.60
1983-84 5.00 470 . 3.41 . 68.20 7255
1984-85' 5.00 4.80° " . 3.8 76.80° . 80.o0
1985-86 . 5.00. 5.00 3.62 T 7240 C72.40
"1986-87 5,000 5.20. 3.35 67.00 64.42
1987-88 ©5.00° ¢ 5.00° 401 80.20 . 80,20
1988-89 5.00 5.00 375 75.007° C  75.00
©1989-90 - 5.00 . 475 PRI 82.20 . . 86.53
. 1990°9% 5.00 - 4.76%" © 4.53% 90.60 " L9547
—{i 199192 5.00 . 5.00; - 4.9 - - 93.807 | 93.80
| 1992-93 5.00 - 5.00 4.79. 95.80 ©95.80
i 199394 5.00 - . 5.30 4.9 98.80° . 9321
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D.RAIL AND STRUCTURAL MILL

(Fig. in lakh toﬁhé§;)‘x

Year . " Rated . Annual ... Actual Percentage of production to
’ Capacity - target ~" Production - -
) : : ) Rated '~ Annual .
. Capacity Target
1 2. 3 4. 5 6
1978-79 7.50 7.00 6.45 86.00° 92.14
1979-80 - 750, 6.25 . 6.00.. . 80.00. . - 96.00 -
1980-81 7.50 6.25 5.78 - 77.07 92.48
1981-82 7.50, . 6.00 6.39 - 85.20,, 106.50
1982-83  7.50 6.60 6.0 80.13 91.06
1983-84 7.50 6.30 6,91 . 65.47.. 7.9
1984-85 7.50 6,00 5.42 . 72.27,, 90.33
1985-86  7.50 6.20 - 5.51 73.47., 88.87 ..
1986-87. - 7.50 6.80 4.91 65.47.. 72,21
1987-88 7.50 6.65 5.15 68.67 . . 7744 - .
1983-89 750 6.50 6.11 . 81.47 94.00.
1989-90 7.50 . 7.00. 5.65 75.33 80.71 ..
1990-91. 7.50 . - 6.20 5.55.. 76.00 89.52 .
1991-92 7.50 . 6.25. 5.90 . 78.67 . 94,40 -
1992-93 7.50 . 6.30 . 6.14 81.87 97.46. .-
1993:94 . 7.50 6.90 6.46 86.13 92.62 - .
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E.MIRE ROD MILL - ' -
: (Fig. in lakh tonnes.) .

Year .. ... Rated . . .Annual . . Actual . . .  Percentage ofrproduction to
o e Capacity - target. - °  Production ;

Rated- ., Annual
,Capqcity . - :Target -

LA S JUE s T T e

1978:79 0 4,00 - - - 4,50 4358~ T 114.50° 101,78
1979-80° ©  4.00 - .. 450" - 3.8 - 96.25 . - 85,56
1980-81" -~ 4.00° 425 - 37 92.75 - - C 87,29 ¢
1981-82 - 4.00 & 3,670 S 9175 T - 86:35
1982-83 - 4.00 - 3,527 - 88.00 . . 82.82
-1983-84". - 4,00 2.32° 58,00 66529
1984-857 - 4,005 % 3 3.38. 84.50" . 90.13
1985-86" - 4.00 ° - 430 -7 345 86.25 - 80.23
1986-87 - .- 4.00 . - 4.50° .0 3.62°7 “° © 90.50 - 80.44
1987-88 = 4,00 . 4.00 "5 3.52°: . .88.00-. ©  .88.00 -
1988-89 © - . 4,000 L. 4,00 . o 3.720 0 . 93.00°° 93,0007
1989-90 - 6,00~ 42570 % L4150 102757 96,71 "
1990-91 4.00° - ©  4.05 4.06 101.50 100.25
1991-92 4.00 ‘ 4.25 - - 4.23 105.75 = 99.53
1992-93 . 4.00 - 425 3.9 . 98.5 | 92.47
1993-94 T 4000 7 300 - - 4287 107.00 . - - 142,67

9




F.PLATE MILL -
> N (Fig. in lakh tonnes.)

Year " 'Rated Annual - ' Actual Percentage of production to
- Capacity target . Production
S Rated Annual
_ . ' K " Capaci ty ’ Target
1 2 T ) 30 T 4 ' 5 6
1983-84 NA., 1.00 0.12 - 12.00 -
1984-85 E=EONA 2.60. 0.50 . ggﬁa : 19.23 -
1985-86 ’ 5770 B TS 2.40 - 2.9 - . 54'/:?8' 122.50
1986-87 : . 5.70- - 4.95. . 3.7 . 65.61 .. 75.56
1987-88 5.70 4.85 3.81 66.86 . 78.56
1988-89 . 9.50 - 6.00 - _ 5.7 . - » 60.42 ;. 95.67
1989-90 - ' 9.50 6.33 . . 5.97 - 62.86 - 96.31
1990-91 9.50 7.40 6.51 - . 68.53 - 87.97 -
1991-92 . 9.50° . ' 6.40 6.76 70.95 - . 105.31 -
1992-93; 9.50. - o 6.70 6.60 69.47 " . 91.67

1993-94 9.50 . . 6.75 . 6.21 65.37 . | 92.00 -
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‘A N:NgE X-U R E>H‘X.[Refer}to-in'paragraptho;5.1.01]

Y

: Statement shou1ng the Rated capac1ty, Annual Plan: -and. Actual product1on ‘of Iron Ore (Lump & Fines) in

"Year

v bﬁated Annual 'Actual:Préductioni,, H
" Capacity Plan . =---szdeiocmseeecii

 respect of RaJhara Mechan1sed Mlnes for the yean-1978 79 to 1993- 94.

gF19ure in lakh tonnes)

Percentage of_Aetual production tb

Rated ~ - Annual
" Capacity  Plan

35 - 24.00  9.00° - 11.90  [20.90 59.71 . -87.08
35 - 24.00 826 - 10.77 | 19.03  54.37 79,29
35 28,00 - 7.57 - - 11.48 .19:05 54.43 - "68.04
350 . 28.00 .72 9.38  17:.10  48.86 - 1 61.07

35  28.40 0 9.00 .. 10.96 - 19.96  57.03 .:70.28 ,
35 26,40 12,30 7 10.85 23,15 66.14 . - B7.69

35° 26.40 - 12.28,0 . 15.22 - 27.50  78.57 . 10417
35 . 33,50 12.69:.  13.70 .:26.39  75.40 L eTETe

35 0 31.00 L 13.4077  14.07 T U27.47 0 78.49 - 88.61

35 33.80  16.12  15.78 - 31.90  91.14 . 94.38

35 32.00 ©17.05.  17.38  34.43 98.37 - . 107.59

35 34.50 ~17.54 . - 17.10  34.66 . 98.97 . 100.41
" 35 33.73 1 16.15  17.37  33.52 95.77 .- - 99.38
35 35.00 - 16.87. . 18.25 - 35.12 -°100.36 <~ - 100.34

9 3



ANNEXURE XI [Refer to in paragraph No.5.1.02]

’

Statement showing the Rated Capacity, Annual Production Plan and Actual production in respect. of Dalli
Mechanised mines for.the years 1978-79 to 1993-94.

| (Fig in lakh tonnes)

Year Rated Capacity Annual _ Actual Percentage of
) ' Production .Production Actual Production to
_Plan S Plan AR EE R Rl ——————-
. Rated Annual Produc-
Capacity tion Plan
1 2 3 4 5 6
1978-79 21.50 - N.A. - 0.17 0.79 --
1979-80 - 21.50 T 15.48 - 5.19 - 24.14 33.53
1980-81 : 21.50 - : 15.48 6.70, - 31.16 43.28
1981-82 2150 17.20 '9.50 44.19 © 55.23
1982-83 .21.50 o 17.20 . 10.90 ‘ 50.70 63.37
1983-84 . 21.50 17.20 12.72 59.16 _73.95
1984-85 21.50 17.20 12.43 57.81 © 72,27
1985-86 - 21.50 ' 20.40 : 14.89 , - 69.26° 72.99
1986-87 . 25.50 24.32 o 17.24 67.61 70.89
1987-88 25.50 26.30 20.96 82.20 79.70
1988-89 25.50 - 24,00 w 22.00 86.27 91.67
1989-90 25.50 29.45 '23.93 93.84- 81.26
1990-91 - - 30.00 - - 28.00 - 29.02 . 96.73. 103.64
1991-92 30.00 30.50 30.60 102.00 100.33 )
1992-93 . -+ 30.00 ‘ .29.50 T 30.88 . 102.93 104.68
1993-94 . 30.00 o 35.00 32.93 ] 109.77 94,09
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ANNEXURE XII (Refer to in paragraph No.5.2)

STATEMENT SHOWING THE ANNUAL TARGET AND ACTUAL PRODUCTION OF NANDINI MECHANISED
FOR THE PERIOD 1978-79 TO 1993-94.

Year Annual Target as Actual production % of actual
per App. of BF/SP grade production
respective year (Tonnes) to target
(Tonnes)

1 2 3 4
1978-79 1214000 940417 77.46
1979-80 1221000 866664 70.98
1980-81 1114000 872100 78.29
1981-82 1090000 837365 76.82
1982-83 1200000 770548 64.21
1983-84 1131000 772791 68.33
1984-85 1010000 1043736 103.34
1985-86 1187000 1143454 96.33
1986-87 1214800 1068989 88.00
1987-88 1465800 1137949 77.63
1988-89 1430000 987965 69.09
1989-90 1117000 864256 77.37
1990-91 1028000 855534 83.22
1991-92 1150000 1116510 97.09
1992-93 1175000 1017794 86.62
1993-94 1083000 927695 85.66
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1988-89=95.60
1989-90=95.80
1990-91=94.80
1991-92=91.90
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2239
1179503

42.41
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84.85
91.10
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