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Dear Readers,
India, in 2019, witnessed an economic slowdown. Business activities in major sectors such 

as real estate, construction, automobile, and manufacturing along with the overall 
consumption demand in the country got bogged down. Only to make things even worse, 

the outbreak of the deadly coronavirus or COVID-19 further decelerated the economy. 
The prolonged lockdown throughout the nation to fight off the pandemic has resulted 
in a complete halt in the major economic activities for an uncertain period. India’s 
steel industry, therefore, has also fallen prey to this grim situation. 

Steel has been categorised under essential commodity under the Essential Services 
Maintenance Act, 1981 (ESMA) and therefore, plant operations are being exempted 

from lockdown measures. But, subdued steel demand, sharply falling prices, disrupted 
logistics and transportation, restrictions on clearances and handling at ports, dearth of manual 

labour for loading, unloading and moving input materials and finished goods, high levels of inventory 
pile-up, halted exports and imports, are the major issues being faced currently by the steelmakers 
following this lockdown. Struggling, a majority of them have therefore, opted for curtailing down mill 
production and idling smaller facilities. 

India’s leading steel giants like Tata Steel, JSPL, JSW Steel, SAIL, RINL, ArcelorMittal Nippon Steel 
India, etc., following the BF/BOF routes for production, who together account for nearly 45-50% of 
India’s total steel production annually, have already announced such steps. They have decided to cut 
down production to a large extent – 30, 40 and even 50% or more. What’s more, analysts apprehend 
that a good number of secondary players have to opt for complete shutdowns. Even for the integrated 
steel producers, carrying on with minimal production operation is becoming a challenge because of 
labour shortage.   

As far as demand is concerned, industry experts do not expect domestic steel demand to revive before 
the Q3 (Oct-Dec) period of FY 2020-21, that too at a negligible pace. A disruption in demand for 
almost half a year is going to pose a big challenge for the industry. The construction and the automotive 
segments, the two biggest consumers of steel accounting for 70-75% steel demand, have received big 
blows from the country-wide lockdown. Even post-lockdown, construction activities and automotive 
production cannot be expected immediately. This is also true for the other non-functioning end-user 
sectors. 

However, the question is that for how long the steel companies will be able to continue with their 
operations against the backdrop of muted demand. And even if they do, the main challenge for most of 
the steelmakers post-lockdown would be to ramp up production with minimum cost.  Some analysts 
even apprehend that India’s steel production might drop down to nil! This can prove to be a big jolt 
towards achieving the 300 MT steelmaking capacity target by 2030-31.

Santosh Mahanti
Editor & CMD
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Indian Steel Industry-Trends and 
Performance

Foreword

The Indian steel industry has seen many ups and downs during 
the last decade, with year-on-year finished steel consumption 
growth fluctuating between 0.8% and 17.7%; import intensity 
going up to 14% and export intensity dipping to 4.5%; share of 
alloy & stainless steel in total finished remaining below 10%; 
capacity utilisation dropping from around 90% to below 80%; 

iron ore production falling to 129 MT before crossing 200 MT 
and coking coal imports almost tripling during the period. This 
paper captures these and other performance trends of Indian steel 
industry through charts and tables.

Steel Consumption and GDP: Finished steel consumption 
growth and India’s GDP growth during the period 2010-11 to 
2019-20 is shown in chart 1.

N. M. Rao
Consultant (I&S), Visakhapatnam

business-standard
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Note: For 2019-20, steel consumption growth is for 11 months 
(up to February 2020), while GDP growth is for 9 months (up to 
December 2019).

Cumulative annual growth rate (CAGR) of finished steel 
consumption during the period was 4.9%, while the average GDP 
growth was 6.9%. This gives a very low steel elasticity (% steel 
consumption growth/% GDP growth) of 0.71. In a developing 
country like India, where lot of infrastructure is yet to be created, 
this should be at least 1.

India and the World:  Between 2010 and 2019, World crude 
steel production increased from 1,429 MT to 1,848.5 MT 
(CAGR- 2.9%), while India’s crude steel production increased 
from 68.3 MT to 111.2 MT (CAGR- 5.6%). India’s share in total 
world production increased from 4.78% in 2010 to 6.02% in 
2019. India is the second largest producer of crude steel in the 
world since 2018. However, India’s per capita steel consumption 
is low. It has increased from 55.4 Kg in 2010 to 70.9 Kg in 2018. 
Average per capita consumption of the world remained above 
200 kg throughout the period (224.5 Kg in 2018). China, Japan, 
Korea and Taiwan had per capita consumption of above 500 
Kg; while it was between 400 and 500 kg in case of Germany, 
Italy and Canada in 2018. Chart 2 shows the growth in per 
capita consumption of India and the World between 2010 and  
2018. 

Production of Basic Products

Production of basic products during the period is shown in 
table 1, in million tonnes.

CAGR in respect of crude steel during the period is only 5.1%. 
2015-16 (year of high imports) & 2019-20 (economic slowdown) 
have pulled down the growth. Growth rate was 8.3% in FY15, 
9.1% in FY17, 7.5% in FY18 & FY19. In the remaining four 
years, the growth rate was 5% or lower. As regards hot metal, 
FY20 has pulled down the growth. But for the contraction in 
2019-20, CAGR would have been above 7%. The good growth 
between FY15 and FY17 was more than offset by the contraction 
subsequently, resulting in zero growth in case of pig iron. DRI 
production saw contraction up to FY16 and then grew at 14% 
in the remaining four years. In the initial years, the sector faced 
the shortage of both coal and natural gas. Hot metal based steel 
production increased during the period. While share of BOF 
remained at 42-44% during the period, use of hot metal in EAF 
increased due to high power tariff. 

Capacity Utilisation and Steel Making Process

Crude steel capacity in India increased from 80.36 MT in 
2010-11 to 142.24 MT in 2018-19 at a CAGR of 7.5%. Crude 
steel production grew at only around 5%, resulting in drop in 
capacity utilisation from nearly 90% to below 80%. Share of 
Basic Oxygen Furnace (BOF) in steel making remained more 
or less steady at 42-44% during the period. Rest 56-58% was 
from electric process. Break up is around 27% through EAF and 
30% through induction furnace route. Chart 3 shows the trend of 
capacity utilisation and share of BOF process.

Table-1
Year DRI Hot Metal Pig Iron Crude Steel
2010-11 25.34 42.93 5.78 70.67
2011-12 24.97 44.70 5.78 74.29
2012-13 23.01 48.69 7.28 78.42
2013-14 22.87 52.46 7.68 81.69
2014-15 24.24 56.41 9.70 88.98
2015-16 22.43 58.70 10.24 89.79
2016-17 28.76 65.18 10.34 97.94
2017-18 30.51 68.02 5.73 103.13
2018-19 34.70 74.38 6.41 110.92
2019-20* 37.67 73.04 5.63 110.31
CAGR 4.4 6.4 Negative 5.1
*annualised based on production up to February 2020
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Imports and Exports

The trend of import intensity (imports/consumption, %) and 
Export intensity (exports/production, %) during the period is 
shown in chart 4.

Note: 2019-20 – Based on performance up to February 2020

Except for 2017-18 and 2019-20, India has been a net importer 
of steel products. Imports exceeded exports by a huge margin 
in FY11, FY13, FY15 and FY16. In the years when exports 
exceeded imports, the difference was not so huge.

Product wise analysis of Imports

 Product categories with import intensities generally above 
10%, are shown in table 2

Apart from above categories, import intensity of GP/GC 
sheets was 15.24% in FY18, 15.59% in FY19 and 10.98% in 
FY20 and that in case of Pipes was 19.27% in FY11 and 21.80% 
in FY18. Import intensities are also high in case of tin plates and 
tin free steel, but 50% of these imports are defectives. Imports of 
defectives is also high in case of GP/GC sheets and pipes. Bars& 
rods imports are below 10%.  Main grades imported, category 
wise, are:

 Bars& Rods- Various alloy steel grades, high strength rebars, 
spring steel, bearing quality, CHQ and high & medium carbon 
etc.

 HRC/Strip- Line pipe grade, austenitic stainless steel, re-
rolling/drawing grade, tube/pipe grade, electrical grade, high 
strength steel, medium & high strength structural, ferritic 
stainless steel, alloy steel grades etc. 

 CRC/Sheet- Drawing & forming grade, high strength, austen-
itic stainless steel, tube & pipe forming grade, ferritic stainless 
steel etc.

 Plates- Line pipe grade, ship building quality, boiler quality, 
alloy grades etc.

 Electrical Sheets- CRNO, CRGO and amorphous

 GP/GC Sheets- Galvanised sheets, Al-Zn coated, pre painted 
etc.

Indian steel producers are having technical capability to 
produce almost all the above grades. Still, import dependence 
is high. This could be either due to not having experienced 
professionals or cost of production of these grades is higher than 
market prices.

Product wise analysis of exports 

Indian producers have not made sincere efforts to earn 
share in international markets. Generally, surplus after meeting 
domestic demand is diverted for exports. Export intensity was 
more than 10% throughout the period only in case of GP/GC 
sheets (22.72%, 25.4%, 24.56%, 26.41%, 23.64%, 19.77%, 
22.16%,14.98%, 12.95% and 15.43% respectively from FY11 to 
FY20 up to February 2020). Years when export intensities were 
higher than 10% in respect of other product categories is shown  
below.

 Plates: FY15- 11.89%

 Pipes: FY11- 32.85%, FY12- 24.1%, FY15- 10.65%, FY17- 
11.91%, FY18- 29.34% and FY19- 14.7%

 HRC/Strip: FY17- 11.71%, FY18- 10.79%, FY19- 13.98% 
and FY20 (up to Feb)- 15.48%

 CR Coils/Sheets: FY16- 11.16%, FY17- 16.28%, FY18- 
15.79% and FY19-10.7%

There are exports in case of electrical sheets and alloy & 
stainless steel also, but such exports are always much lower than 
imports in these categories.

Analysis of Category wise Consumption

Category wise and year wise growth in consumption, in %, is 
shown in table- 3

Table-2
Year HRC/Strip CRC/Coil Plates Elect Sheets Alloy & Stainless  
     Steel
2010-11 19.88 21.35 16.04 64.55 23.55
2011-12 13.43 22.94 13.33 65.40 28.44
2012-13 15.36 31.16 17.62 71.53 28.48
2013-14 8.89 27.11 9.82 75.11 18.86
2014-15 15.49 42.09 15.35 77.26 36.64
2015-16 24.76 57.42 21.75 71.78 37.16
2016-17 13.38 21.20 14.34 81.93 26.35
2017-18 10.50 16.30 11.18 83.24 21.56
2018-19 11.25 9.62 7.69 73.61 24.75
2019-20* 10.16 4.78 6.63 69.58 33.27
* based on performance up to February 2020
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Bars & Rods consumption growth fluctuated widely during 
the period. It has achieved good growth in last two years. After 
growing strongly in first four years, consumption growth of 
structural products started declining and contracted by a huge 
14.8% in FY19. Improvement in FY20 has been marginal. Growth 
in consumption of railway materials picked from FY16 and is now 
in double digits. Growth in consumption of flat products has been 
fluctuating widely but achieved good growth in FY19. After good 
growth up to FY16, growth in consumption of alloy & stainless 
steel contracted except in FY18. The contraction in FY19 and 
FY20 was due to slowdown in automobile sector. Consumption 
growth has been low in FY20, except in case of bars & rods and 
railway materials, due to general economic slowdown. Overall, 
growth in consumption fluctuated in all cases by a wide margin 
during the period indicating that consuming sectors were facing 
problems on and off. 

Share of Alloy and Stainless Steel

Share of alloy and stainless steel in total finished steel 
consumption is shown in chart 5

Note: 2019-20- up to February 2020

After reaching a maximum of 9.88%, share of alloy & 
stainless steel in total finished steel consumption started falling 
and reached 6.12% in 2019-20. High cost of production and 
inadequate technical expertise are some reasons. Import intensity 
of these steels has been high at 20-37%. Share of these steels has 
to be at least 10%.

MSME Sector or ‘Others’

MSME sector, which is designated 

as ‘Others’ by steel sector, has played 

a significant role in production of 

crude steel and finished steel. The 

sector included major companies like 

erstwhile Bhushan steel limited and 

BPSL. Their share during the years is 

shown in chart 6.

2019-20 performance is up to February 2020

Share of ‘Others’ in both crude steel and finished steel has 
reduced since 2016-17 due to the impact of demonetisation and 
implementation of GST. The sector has problems in other areas 
like technology, raw materials, marketing and finance.

Energy Consumption and CO2 Emissions

Specific energy consumption (in G Cal/TCS) and CO2 

emissions (T/TCS) in four major companies, during the period, 
is shown in table 4.

Global average energy consumption was 4.85 G Cal/TCS in 
2016, 4.75 G Cal/TCS in 2017 and 4.73 G Cal/T in 2018. Some 
top-level companies achieve less than 4.5 G Cal/TCS. Higher 
energy consumption in India is due to higher coke rate (350-
450 Kg/THM against international performance of 275-300 Kg/
THM) in blast furnace. Tata steel and JSWL achieve around 350 

Table-4
Year	 Specific	Energy	Consumption		 Carbon	Dioxide	Emissions
  SAIL TATA RINL JSWSL SAIL TATA RINL JSWSL
2010-11 6.91 6.01 6.12 6.45 2.73 2.51 2.61 2.62
2011-12 6.86 6.11 6.06 5.97 2.83 2.50 2.61 2.95
2012-13 6.66 6.12 6.31 5.66 2.75 2.52 2.66 2.50
2013-14 6.59 6.02 6.19 5.99 2.69 2.43 2.66 2.44
2014-15 6.52 6.01 6.37 6.27 2.65 2.42 2.78 2.45
2015-16 6.51 5.77 6.40 6.44 2.60 2.29 2.80 2.56
2016-17 6.60 5.67 6.39 6.26 2.61 2.29 2.79 2.44
2017-18 6.49 5.67 6.05 6.18 2.57 2.30 2.62 2.59
2018-19 6.50 5.67 5.98 6.08 2.56 2.29 2.59 2.31
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Kg/THM while in SAIL and RINL, it is around 450 Kg/THM. 
Higher coke rate in SAIL and RINL is due to lower PCI usage. 
In general, coke rates are higher in India due to higher ash in 
coke and higher alumina in iron ore. Specific energy consumption 
in RINL is almost at par with Tata steel and JSWSL in spite of 
higher coke rate since the company is having better heat recovery 
systems. With some more effort, Indian companies can achieve 
5.0-5.5 G Cal/TCS.

Average carbon dioxide emissions globally were 1.88 T CO2/
TCS in 2016, 1.83 T CO2/TCS in 2017 and 1.82 T CO2/TCS in 
2018. Higher emissions in India are mainly due to higher coke 
rate. Even though only 42-46% of crude steel is made in India 
through BF-BOF route, CO2 emissions are high since blast 
furnace hot metal is an important input in EAFs also. To reduce 
CO2 emissions, blast furnace coke rate has to come down to 
international levels and more scrap should be made available for 
steel making.  

Productivity improvement across processes, 100% recovery 
of waste heat and its utilisation, increasing PCI use in blast 
furnaces and adoption of modern & latest technologies are some 
of the measure required to reduce energy consumption and CO2 
emissions. Another essential requirement is earmarking adequate 
funds for Research & Development. Indian companies spend 
between 0.1%-0.5% of turnover on research & development; 
whereas internationally, the spend is between 1-1.5% of turn over. 
We should come up to at least 1%. This will not only reduce cost 
of production but will also improve international competitiveness.

Raw Materials

The position with respect to major raw materials is shown in 
table 5 (in million tonnes)

Iron ore production declined between FY12 and FY16 due to 
mining bans in Goa, Karnataka and partly in Odisha. Production 
has now come back to FY11 levels. Exports have again started 
going up. In FY20, exports have gone up by 140%. There can 
be some supply disruption in FY21 due to possible delay in 

completing the formalities following the ongoing auctions, even 
though environmental and forest clearances will be passed on 
to the new owners. Goa mines and NMDC’s Donimalai mine in 
Karnataka are not operational. Prices for producers not having 
captive mines could go up due to aggressive bidding in the 
auctions. Export of pellets is on the rise, increase in FY 20 being 
38%.

Washed coking coal production from CIL has been coming 
down. Unless, all proposed new washeries are commissioned and 
stabilised, it will not be possible to reduce imported coking coal 
usage to 65%, from the current over 85%, as envisaged in NSP 
2017. Coking coal imports have gone up by more than 2.5 times 
during the period even though hot metal production has not even 
doubled.

Scrap imports have remained around 6 MTPA during the 
period. Requirement of scrap will go up with the increase in 
steel production. Government has announced scrap recovery 
and recirculation policy. For vehicles, appliances etc an end of 
life scrapping policy needs to be formulated. India also depends 
on imports for Manganese ore (due to non-availability of good 
quality ore), noble ferro alloys (due to low production in India) 
and steel making grade limestone (due to non-availability of 
required grade in the country).

Operating	Profit	Margin

Variation in operating profit margin during the decade in 
respect of SAIL, Tata steel, RINL, JSW steel, JSPL and Essar 
steel (now AM/NS (I)) is shown in chart 7. FY20 figure is the 
margin in first nine months (three quarters).

Operating profit margins (earnings before interest, tax, 
depreciation & amortisation or EBITDA) fluctuated either due to 
subdued demand, high raw material prices or predatory imports 
from China and FTA countries like Japan, Korea and Indonesia. 
From 40% in 2010-11, Tata steel’s EBITDA margin halved to 
20% in 2015-16, improved to 30% in 2018-19 and declined 
28.6% in 2019-20 (9 months). JSPL’s EBITDA margin declined 

Table-5
Year Iron Ore Iron CIL washed Coking Import Import Export 
 Production  Ore coal Coal of of of 
  Export production Import Scrap Limestone Pellets
2010-11 207.16 97.66 6.95 19.48 4.51 5.04 
2011-12 167.29 61.74 6.50 31.80 6.82 8.56 
2012-13 136.62 18.12 6.55 35.56 7.99 11.14 
2013-14 152.18 16.30 6.61 36.87 4.66 13.21 
2014-15 129.32 7.29 6.01 43.71 5.78 13.83 
2015-16 155.91 5.44 6.18 43.51 7.22 17.19 0.83
2016-17 194.60 30.73 6.42 41.64 5.36 18.3 8.26
2017-18 200.90 24.38 5.75 47.00 4.74 20.83 8.96
2018-19 207.70 16.20 5.57 51.84 6.55  8.90
2019-20  37.50*  43.23* 6.14#  11.67#
*up to January 2020 #up to February 2020
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from 39% to 19% in FY16, before improving to 23.3% in FY18. 

It declined in subsequent two years. JSW steel maintained the 

EBITDA margin at 17-24%, best being 24% in FY19 and lowest 

was 17.3% in FY16. Both SAIL and RINL slipped into red in 

FY16. SAIL improved to 15.3% in FY19 but declined again to 

9.5% in FY20 (9 months). RINL’s EBITDA margin improved to 

9.4% in FY19.

Summary

Performance of Indian steel industry during the decade 2010-

11 to 2019-20 is summarised in the following points.

 Cumulative annual growth rate (CAGR) of finished steel con-

sumption during the decade was 4.9%. Steel elasticity with 

respect to GDP growth was 0.7 (Required-1).

 From being the fourth largest producer of crude steel in the 

world in 2010, India became the second largest producer in 

2018. Per capita consumption of finished steel improved from 

55.4 Kg in 2010 to 70.9 Kg in 2018. However, India’s per 

capita consumption in 2018 was less than one-third of world 

average (224.5 Kg).

 Cumulative annual growth rate (CAGR) of production was 

4.4%, 6.4% and 5.1% respectively in case of sponge iron, hot 

metal and crude steel. There was no growth in case of pig iron 

for sale.

 Capacity utilisation in respect of crude steel declined from 

89% in 2010-11 to 78% in 2018-19. Share of BOF was in the 

range of 42-46% (Induction furnace ~30%).

 Import intensity of finished steel was between 10% and 14% 

(except in FY14 when it was 7.3%) during FY11 to FY16 and 

then gradually declined to 6.9% in FY20. Export intensity re-

mained between 4.5% and 6.8% during FY11 to FY16. It im-

proved to 10% in FY18 and moderated to 8.25% in FY20.

 Import intensity was very high in case of electrical sheets 

(>60%) and alloy & stainless steel (>20%) throughout. It was 

high in case of CR Coil/sheet up to FY18 (highest 57% in 

FY16 and more than 10% in case of HRC/strip throughout 

(highest 25% in FY16).

 Export intensity was more than 10% in case of GP/GC sheets 

throughout. In case of pipes also it was more than 10% except 

in FY13, FY16 and FY20. In case of HRC/Strip and CRC/

sheet, export intensity is more than 10% since FY17.

 Consumption growth fluctuated in all product categories 

during the period due to problems in consuming sectors. Share 

of alloy & stainless steel in total finished steel consumption 

increased from 5.5% in FY11 to 9.9% in FY16 and then 

declined gradually to 6.1% in FY20 (Required 10%).

 Share of ‘Other Producers’ (MSMEs) declined from 45.7% to 

42.9% in case of crude steel production and from 54% to 46% 

in case of finished steel production.

 Tata steel lowered the energy consumption from 6 to 5.7 G 

Cal/TCS, JSW steel from 6.5 to 6 and SAIL from 6.9 to 6.5. In 

case of RINL, it remained steady at around 6. Global average 

was 4.73 in 2018. Tata Steel and JSW steel lowered CO2 

emissions from 2.5/2.6 to 2.3 T/TCS, while in case of SAIL 

and RINL it remained at ~2.6 throughout. Global average was 

1.82 in 2018.

 After declining between FY12 and FY16, iron ore production 

was in the range of 195-210 MT during FY17 to FY19. After 

declining in FY18 & FY19, exports have increased by more 

than 100% in FY20. Washed coking coal production from CIL 

is on the decline. Coking coal imports have increased by 2.66 

times between FY11 and FY19.

 During the decade, there were periods of subdued demand, 

high raw material prices and predatory imports leading to 

fluctuations in EBITDA margins. SAIL and RINL went into 

negative in FY16 (RINL in FY17 also).
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Novelty detection and predictive 
maintenance in steel production 
plants
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Key Words: novelty detection, machine learning, condition monitoring, machine diagnostics, early warning, vibration 
monitoring, Genius CM®, SMS group, Smart Maintenance Solution

Monitoring the condition of critical equipment is a key factor in reducing unplanned downtime. Still, for many types of faults, 
optimally adjusting alarm thresholds remains an open problem: A too sensitive system quickly loses its credibility due to false 
alarms. At the other extreme, faults are detected too late, if at all. Moreover, in steel production, single machines are often unlike 
any other regarding their make and operating conditions, so there is very little a-priori information about how a fault might show 
in the measurements.

We demonstrate how to tackle this problem with machine learning: We use novelty detection algorithms in order to model the joint 
distribution of process variables (e.g., rolling speed), measurements (e.g. temperature), and statistics derived from measurements 
(e.g. amplitudes in a vibration spectrum). Such models are trained separately for each machine, based on data taken in healthy 
condition. Later on, these models can score newly taken data, in effect yielding a measure of how far the machine has deviated 
from health. As a by-product, a similar calculation on marginal distributions prevents raising alarms only because the machine 
briefly operates with previously unseen process parameters (e.g. higher speeds than those in the training data), and conditional 
distributions can yield a cleaned-up version of any derived trend graph. 

By combining machine learning with our know-how about the equipment, the process and classical condition monitoring, we can 
effectively monitor a large number and a wide variety of machines, while still presenting the results in a familiar form. For example, 
bearing faults are searched for by calculating amplitudes at the well-known damage frequencies, but the novelty detection algorithm 
automatically tells us when the amplitudes become unusually high given the process conditions. The corresponding warning is 
shown including the usual marked vibration spectrum, immediately giving reassurance to the maintenance personnel.

Genius CM®
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Introduction

There is ever increasing pressure on steel producers to 
improve cost effectiveness, which to a large extent depends on 
the availability of the production site and the machines therein. 
While it is impossible to prevent damages due to normal wear, 
closely monitoring the condition of equipment allows an early 
detection of such damages. This in turn has many benefits, like 
the prevention of catastrophic failures, which might include 
subsequent damage to other machines, injuries to operating 
personnel, as well as lost output due to unplanned down time. 
Early detection also facilitates optimally planning repair and 
replacement works. Often enough, detecting a deteriorated 
machine state will be beneficial for matching today’s high 
demands on product quality (e.g., chatter marks on a rolled strip 
can be caused by spindle knocking or bearing damages in the roll 
chocks).

Of course, installing and properly operating a condition 
monitoring system also comes with a cost, which is why 
commonly only critical equipment is monitored. The costs for 
sensors and cabling (along with their installation) as well as 
computing equipment quickly come to mind. However, it is often 
overlooked how much effort must be put into correctly setting up 
the monitoring tools and adjusting their parameters. For many 
types of faults, optimally adjusting alarm thresholds remains an 
open problem: A too sensitive system quickly loses its credibility 
due to false alarms (and in extreme cases, produces down times 
instead of preventing them). If alarming is not sensitive enough, 
faults may be detected too late, if at all. 

For us, the problem is intensified because in steel production, 
single machines are often unlike any other regarding their 
make and operating conditions, so there is very little a-priori 
information about how a fault might show in the measurements. 
In a typical rolling mill, 50-100 critical bearings and 10-20 gear 
pairs might be monitored with vibration sensors, yet only few of 
them will share the same make and a similar rotation speed and 
torque range.

There are some classical techniques that can help with 
adjusting the monitoring system, which often involve some kind 
of normalization in the data processing pipeline. A well-known 
example is the “crest factor” [1], which is calculated as the ratio 
between the peak and effective value of some recorded vibration 
signal, which effectively cancels out any amplification factor and 
the overall level of the signal.

More generally, we use the term “classical” to denote techniques 
where engineering expertise is explicitly put into the system by 
way of formulating algorithms and calculating statistics that are 
tailor-made for the particular type of equipment that should be 
monitored. Other well-known examples are order tracking for 
equipment rotating with non-constant speed, and evaluation (and 
normalization) of amplitudes at certain forcing frequencies in the 

vibration spectrum. A different type of classical techniques deals 
with strategies of when to monitor, that is, picking a well-defined 
set of operating conditions in which samples are taken. There are 
many such techniques in Genius CM®, the condition monitoring 
system of the SMS group GmbH.

In recent years, the application of machine learning for 
condition monitoring has been put forward as an alternative to 
classical techniques (see e.g., [2,3]). However, to our knowledge, 
none of these purely data-driven approaches have been 
successfully applied in a large-scale industrial setting.

In the remainder of this paper, we describe how we employ 
machine learning techniques not in order to replace the classical 
approaches, but to enhance the way those are used. We will first 
describe the relevant machine learning basics, and then show two 
application examples. 

Machine learning for fault detection

The field of machine learning is typically divided into three 
categories: 1) supervised learning, 2) unsupervised learning, and 
3) reinforcement learning. The latter is usually employed for 
learning control strategies and not of interest here. 

The first (and probably still the most common) category 
handles problems where the relationship between a set of input 
variables X and target variables Y should be learned from 
observed data. The targets can be real valued (“regression”) or 
categorical (“classification”). The goal is usually to predict Y’ for 
new input values X’, that is, the learnt model should generalize 
from one set of data to another. 

A theoretically straightforward way to apply this scheme 
to machine diagnosis is to collect data X (e.g., by recording 
vibration and process signals) that covers a reasonable range 
of process and machine conditions, (manually) assign labels Y 
to these data according to the health status (e.g. good/bad), and 
train the model (typically, a classifier) in a supervised fashion. 
Practically, however, this approach has the tremendous drawback 
that normally there is no or only very little training data from 
faulty machines.

In a typical installation of a condition monitoring system in a 
rolling mill, the task is to detect the failure before it occurs the 
first time.

In the second, unsupervised learning category, the learning 
task is formulated less clearly, but the common ground is that 
there are no target values or labels Y and that the learning system 
should generate a compact representation of the data X alone. 
Example algorithms (see [4] for a broad overview) are clustering, 
where data is compactly represented by the cluster centers, 
principal component analysis (data is compactly represented 
by a projection onto some subspace), nonlinear dimensionality 
reduction (like in PCA, fewer coordinates per sample), 1-class 
SVM [5,6] (data is represented by support vectors) or auto-
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encoder neural networks [7] (data is forced threw a bottleneck 
layer with fewer neurons than the original data dimension). 
Applying an unsupervised learning algorithm for condition 
monitoring involves training a model on data X recorded from 
healthy machines. Newly recorded data X’ can then be compared 
with the compact representation, e.g. by measuring the distance 
to the nearest trained cluster, the projection error in PCA, or the 
reconstruction error of an auto-encoder net.

Our work in this paper is based on Gaussian Mixture Models 
[8], where the training data X is represented by a collection of 
Gaussian distributions and new data X’ are scored by computing 
the probability that the mixture model assigns to X’. GMMs are 
computationally efficient and readily provide different views of 
the data by looking at conditional and marginal distributions, as 
will be described in the next section. 

Gaussian mixture models for fault detection

The multivariate Gaussian (or “normal”) distribution is fully 
determined by the specification of a mean vector μ and covariance 
matrix Σ: 

The Gaussian distribution is analytically and computationally 
very convenient to deal with, but often it is too limited in its 
(unimodal and symmetric) form to model the distribution of 
any given multi-dimensional dataset X. An additive mixture of 
multiple Gaussians, however, can approximate any distribution 
with reasonable accuracy and number of parameters:

Here, the variables ai are so-called mixing coefficients, and 
all Gaussians may have different mean vectors and covariance 
matrices.All parameters, including the number of Gaussians, can 
automatically be found during training. In a novelty detection 
setting, it is common to express the score as the negative log-
likelihood –logp(x) instead of p(x) directly. Data samples x’ that 
do not match the distribution of the training data well will be 
assigned a low probability and thus a high score.

For our application in condition monitoring, it is beneficial 
to divide each data sample x into a component u that describes 
the process variables such as speed and motor torque, as well as 
“global” parameters like oil or outside temperatures, and a second 
component s that collects measurements or derived statistics of 
the specific machine we are looking at. In matrix notation, we 
can write:

Two quantities of the normal distribution are of special interest. 
The first is the marginal distribution of the process data u alone, 

which is also normal:

The marginal distribution is helpful in checking that new data 
xare not scored highly just because the process variables are 
different (e.g., a strip is rolled more quickly than observed in the 
training phase). 

The second quantity is the conditional distribution of the 
machine specific components s given the process data u, which 
is also normal:

This basically tells us what the specific data s should have 
been, if the machine would still behave like in the training phase. 
Trending the difference between actual and predicted values of s 
can help with diagnosing the particular type of machine failure. 
Moreover, dividing the differences by the square root of the 
predictive variance immediately facilitates judging the deviation 
of individual features from the (good) training condition. This 
procedure is analogous to the z-transform or standardization 
known from common statistics.

The same calculations carry over to the mixture case, where 
evaluating the conditionals is called Gaussian Mixture Regression 
[8].

Application 1: Hydraulic pump

In our first example, we monitor an axial piston pump that 
is responsible for maintaining the pilot pressure for a hydraulic 
forging press at our customer and project partner Otto Fuchs 
KG. The pump is operated in a very simple control loop: If the 
pilot pressure falls below 200bar, the pump is switched on. This 
will refill a reservoir up to the target pressure 250bar, when the 
pump is switched off again. For monitoring, we only extract two 
features: 1) the oil temperature and 2) the gradient of the pressure 
signal while loading, measuring how quickly the pump can refill 
the reservoir. The charging (gas) pressure would also have been 
an interesting feature to extract. However, thatpressure cannot be 
measured during normal operation.

Figure 1: Pressure (blue) and state of charging valve (red), indicating when 
the pump is operating
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As a post-processing step, we filter out any charging operation 
that happens while the forging press is not in its rest position, or 
other cases where charging does not start or stop at the prescribed 
set points. We also filter out cases where the gradient (estimated by 
linear regression) cannot be fitted with a very high determination 
coefficient (r² < 0.99), and we filter out all charging operations 
that happen within the first hour after a production pause. Figure 
2 shows the corresponding trend graph before and after filtering. 
We take training data from the first two months of operation of 
the pump (March and April 2018). Even after filtering, this yields 
almost 20000 data samples.

Figure 3 shows a different view of the data, which reveals the 
influence of oil temperature on charging performance (warmer 
oil leads to lower gradient values). The dependence seems to 
be linear, but the GMM approach would also allow to model 
nonlinear (but smooth) dependencies. It is apparent that while 
even the training data covers a range of gradient values from 
about 14 to 17bar/s, a good deal of that range can be explained by 
the variation in temperature. Or put differently, because we model 
the joint distribution, we can already tell apart points lying for 
example at (30°; 15bar/s) from the good condition in the training 
data, which is not possible from that gradient value alone.

In figure 4, we show the score that the novelty detection 
algorithm assigns to all the data as a trend graph. There are some 
disturbing samples which get assigned a high score, but these 
can easily be removed with a sliding median filter (we use a 
window size of 11 samples). The resulting trend (red dots) should 
be compared with the original graph in Figure 2 with respect to 
the initial and overall spread of the values: While it would have 
been possible to define a simple threshold for alarming when 
the gradient drops too low (in hindsight, this is almost always 
quite easy!), in practice this is a difficult and error-prone task, 
especially when many pieces of equipment need to be handled. 
The trend of the score, however, basically explodes (just before 
the fault, the score is about 40 times as high as initially), which 
means that even very conservative alarming rules (e.g., “warn if 
the score rises by a factor 5”) would robustly detect the failure 
well in advance.

Figure 4 also shows that the system yields higher score values 
after the exchange of the pump (early October 2018). This can 
at least partly be attributed to the gas charging pressure that was 
also increased at the same time. In general, there are two ways to 
deal with such a situation: 1) Add more process variables such 
as gas pressure (not possible here as already discussed) in order 
to correct for their variation and 2) simply retrain the novelty 
detection model with data from the new pump.

Application 2: Hot rolling mill bearing

Our second example deals with finding bearing damages in 
rolling mills. The case we analyze here happened at the input 
shaft in a main gearbox of the first finishing mill stand (F1). We 
run a classical feature extraction pipeline, that is, we measure 
vibration signals, apply a high-pass filter and envelope analysis, 
perform order tracking, and calculate FFTs for 8 consecutive 
shaft revolutions, each. Within the spectrum, we evaluate the 
amplitude at the kinematic frequencies (or orders, to be more 
precise) for outer ring, inner ring, rolling element and cage 

Figure 2: Unfiltered (blue) and filtered (red) trend graph of the reservoir 
loading gradient. The pump broke down in early October 2018

Figure 3: Scatter plot of charging gradient vs. oil temperature. Training 
samples are shown in blue, the remaining data in green. The red ellipses 
correspond to contour lines of the three Gaussian mixture components

Figure 4: Trend graph of the score (blue) and sliding median score (red) for 
the pump example. Please note how the novelty detection algorithm yields a 
“warping” effect that drastically amplifies the comparably mild decline in 
the original “gradient” feature. The sliding median filter effectively removes 
some isolated samples with high score
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damages. These amplitudes are averaged across all FFTs that 
are calculated for each monitoring period. We also calculate the 
effective and maximum value for each revolution of the envelope 
signal, and take the average across all revolutions. Besides the 
six features calculated from the vibration signal, which form the 
“s” part of our data vectors, we record the average rotation speed 
and the average motor torque, which form the “u” part. We only 
monitor during rolling the fillet of any strip, that is, we exclude 
idle time as well as the impacts at roll bite and thread out.

In Figures 5 and 6, we plot projections of the training data 
and contour lines of the fitted mixture model. We only show one 
of the 6 features from s. The corresponding plots for the other 5 
features look similar.

In figure 7, we show the trend of the score that the novelty 
detection process yields in this case. Similar to the other 
application, the score virtually explodes when the damage starts 
to evolve (here: January / February 2018). During the time gap in 
the middle of June 2018, the bearing was exchanged. 

There are two questions we would like to clarify in the 
remainder of this section. Both of them can be answered by 

looking at the conditional distributions we described earlier. 

Question 1: Which kind of damage are we dealing with? 
In order to shed light on this matter, we could look at the trend 
graphs of the individual features, e.g. the inner ring amplitude. 
However, the mixture model also allows us to view a trend of 
the z-transformed features (that is, the difference between the 
original feature and the prediction of the model given the process 
variables, divided by the standard deviation).When doing this 
for all 6 features, the biggest deviation (highest absolute z-score) 
shows up for the outer ring damage, which is displayed in figure 
8.

Question 2: Why is the score so high even after the bearing 
was exchanged? The answer to this question can also be read off 
from z-transformed features. 

One part of the problem lies in the sensor faults that come and 
go as already visible in figure 8. However, these can only explain 
some time spans with very high scores of 1500 and upwards. 
There must be a second effect that is also active when the sensor 
is functioning properly, for example during August 2018. 

Figure 5: Two-dimensional projection of training data and mixture 
components, showing the clear relationship between rotation speed and 
inner ring amplitude

Figure 6: Two-dimensional projection of training data and mixture 
components, showing only a mild dependence of the inner ring amplitude on 
the motor torque

Figure 7: Trend of the score (blue: unfiltered, red: sliding median over 11 
samples each) calculated for the roll bearing example. The y-axis is clipped 
at 4000

Figure 8: Trend graph of the original “outer ring damage amplitude” 
feature (top) and z-transformed feature (bottom). During February 2018, 
4 months before the bearing was exchanged, the z-score rises beyond 10 
standard deviations. Further notable are the regions marked with red 
ellipses, which correspond to problems with the sensor (very low amplitude, 
independent of rolling speed)
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In this case, the rolling element damage feature can be 
identified as the culprit, as shown in figure 9, where the values 
of the z-transformed features do not return to the standard level 
estimated during training. 

Further insight is provided by investigating the order spectra, 
which can conveniently be browsed in the web interface of our 
product Genius CM®. 

In figure 10, two of these spectra are displayed. The top graph 
shows the order spectrum averaged across the monitoring results 
from one day just prior to exchange of the bearing, which clearly 
shows peaks on the marked outer ring forcing frequency and 
harmonics.

The bottom graph in figure 10 stems from the new bearing 
and indeed shows mild bumps at the rolling element forcing 
frequencies. In practice, the plant operator first decides whether to 
take the risk of operating a bearing which already shows signs of 
wear from the start (possibly due to problems during installation). 
Secondly, a new novelty detection model would then be trained 
on data from the new bearing, which would allow us to monitor 
deviations from the known state. 

When the outer ring damage evolves, this feature also 
increases in value, which is due to the overall increased vibration 
level. However, after exchange of the bearing, the z-score does 
not return to the low values of the original training phase.

Conclusion

We have described how we combine state-of-the-art 
“classical” condition monitoring techniques with machine 
learning algorithms for novelty detection. We demonstrated the 
resulting method on two example applications, which show quite 
a dramatic improvement in the clarity of trend graphs and thus 
allow for very robust automatic alarming. We now integrate these 
methods into our condition monitoring product Genius CM® in 
order to reduce the effort for configuring and maintaining the 
system, while at the same time increasing its reliability.

This are further steps towards a comprehensive maintenance-
system within an SMS Smart Maintenance Solution.

Contact: technical.service@sms-group.com

Abbreviations

PCA  Principal component analysis

SVM  Support vector machine

GMM  Gaussian mixture model

FFT Fast Fourier Transformation
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260 metre long rails from universal rail mill being dispatched

Hot rails on cooling bed of rail mill

IISCO leaps big in the leap 
month

Performing brilliantly in every sphere, several units of SAIL’s 
IISCO Steel Plant (ISP) have touched record production in the 
month of February, 2020. The Blast Furnace of the plant produced 
a record 8752 tonnes of hot metal on February 29, while the Coke 
Oven No. 10 achieved a monthly pushing rate of 99.4.

The CCP department of the plant did the highest monthly close 
casting of 40767 tonnes. The production of granulated slag stood 
at 81888 metric tonnes. The bar mill of the plant set a daily record 
of rolling 3146 MT of 32 MM TMT and a shift record of 1139 MT. 
At the same time, the Universal Section Mill set a daily record of 
1496 metric tonnes. During this time, the plant also recorded the 
highest daily power generation record of 50.92 MW.

Expressing his happiness over these achievements, A. V. 
Kamalakar, Chief Executive Officer, congratulated the employees 
and motivated them to take the plant to a higher height. 

Arvind Kumar Singh, Executive Director (Works) said that 
along with the production, the plant is also paying special attention 
to quality and cost reduction.

JSPL achieves new milestones 
in production and sales in FY’20

Naveen Jindal-promoted Jindal Steel 
& Power Limited (JSPL) has reported its 
highest-ever domestic and overseas steel 
and related products production and sales during FY’20.

Blast Furnace - Kalyani
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FY’20 over 5.59 MT in FY’19. JSPL has registered a 12% growth 
in domestic sales at 6.04 MT in FY’20 as against 5.41 MT in 
FY’19.

During FY’20, the Group has recorded the highest-ever 
consolidated steel and related products production of 8.17 MT 
and sales of 7.92 MT, marking an increase of 12% and 10%, 
respectively.

JSPL operates India’s only private sector rail mill, which has 
also received approval from RDSO recently for the supply of 
extremely sophisticated Head Hardened Rail (1080HH Grade). 
The rail mill has clocked a record production of 5.7 lakh tonnes 
during FY’20.

JSPL’s plate mill in Raigarh has also achieved the highest-ever 
production at 9.47 lakh tonnes during FY’20 by surpassing the 
previous best of 8.40 lakh tonnes during FY’19.

V. R. Sharma, Managing Director, JSPL, attributed these 
achievements to the perseverance of JSPL’s workforce across 
the globe. He said, “It is truly a splendid achievement. The 3.00 
MTPA figure from the newly installed Angul plant was a dream, 
which comes true now. Raigarh has already done this miracle 
twice earlier. India’s largest Blast furnace at Angul continues 
to produce more than 10000 MT/day of hot metal and world’s 
only SynGas-based DRI Plant is running well, which will lead to 
creating new records in future.”

“Oman has also shown an incredible performance. The EAF in 
Oman has produced 2,02,110 tonnes of steel in one month, which 
is again a record for the plant of its kind. We will aim to do much 
more in this new financial year,” added Shri Sharma.

The company’s major steel production units namely Raigarh, 
Angul and Oman have recorded the highest-ever production and 
sales of steel and related products.

JSPL’s domestic operations also continued to ramp up 
significantly. The company’s domestic steel and related products 
production rose by 13% y-o-y to 6.30 Million Tonnes (MT) in 

JSPL bags over 2,000 tonne 
rails order from Kolkata Metro

JSPL, India’s only manufacturer of head hardened rails, has 
won an order from Kolkata Metro Rail Corporation (KMRC) to 
supply 2,308 tonne of head hardened rails. These special rails are 
used in high-speed freight corridors and metro rail projects.

Head hardened rails are manufactured using the head hardening 
technology to bear about 50% higher pressure compared to normal 
rails. JSPL’s rail mill at Raigarh plant has the capacity of producing 
over 30,000 tonne of head hardened rail per month.

V. R. Sharma, MD, JSPL, said, “We have got an order of 2,308 
tonne head hardened rails of 1080 HH grade from KMRC. The 
Research Designs and Standards Organisation (RDSO), under 
Ministry of Railways, has also given its approval for manufacturing 
and supply of 60E1 grade and 1080 HH grade head hardened rail.”

Without disclosing the total deal value, he said the order will be 
supplied once the situation stabilises post lockdown.

Commenting on the company’s operation during lockdown, the 
MD said JSPL had some export orders and it is fulfilling them at 
the moment. “The market is down in India, the demand for steel 
has been affected. We had taken orders from outside India and we 
are supplying these orders to countries like Vietnam, Saudi Arab, 
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Thailand and Europe. Our production levels are also maintained,” 
added Shri Sharma.

JSPL’s Angul plant in Odisha is about 210 kilometers from 
Paradip Port from where it is exporting billets, blooms, plates, 
etc., to these countries.

Speaking for the sector, Sharma said his suggestion to the 
government would be that at least those steel MSMEs which 
are not in covid-19 hotspot areas should be allowed to resume 
operations. He said, “There are about 3-4 lakh MSMEs of steel 
in the entire country. I suggest that at least those which are not in 
the affected and hotspots areas can be allowed to begin work. A 
lot of people depend on these MSMEs for their livelihood. The 
government can also think similar move in other sectors as well. 
This will help in reducing the burden on the people in the entire 
chain from manufacturing to supplier to consumer.”

Source: PTI

IRMA urges the government 
to allow them function 
uninterruptedly

Indian Refractory Makers Association 
(IRMA) has asked the government to 
bring refractory raw materials supply 
chain under the Essential Services 
Maintenance Act 1981 and allow the refractory makers to function 
uninterruptedly amid a 21-day nationwide lockdown because 
they are essential inputs for thermally intensive industries like 
iron & steel, thermal power plants, petrochemical plants, cement, 
non-ferrous metals and glass.

At the same time, the refractory fraternity also appreciated the 
government’s efforts to keep the essential and continuous process 
sectors such as steel, power plants, petrochemical plants, cement, 
etc., running.

Refractories are ceramic materials which provide resistance 
to thermal, mechanical and chemical attack. The customers in 
steel, thermal power, petrochemical, non-ferrous metals, glass, 
waste management and pulp & paper industries are directly 
responsible for supplying the primary materials used to produce 
most essential items such as rapid steel intensive construction, 
hospital beds, ambulances, respirators, face masks, medicines 
and other medical devices and also every day need of electricity 
and petrochemicals. Their production processes cannot continue 
without refractories, even in the short term.

Parmod Sagar, Chairman, IRMA, said, “In the context of 

COVID-19, we the refractory makers in India are facing a unique 
challenge of maintaining supply line and services to our customers, 
which they would like to run following all health safety and health 
guidelines. They are fully geared up to accept the challenge and 
serve the country in its hour of need.”

Shri Sagar further added, “We must continuously produce and 
service refractories because they are critical components in almost 
all products’ supply chains. At the same time, our top priority is, 
and always has been, the safety and well-being of our industry 
employees and the communities in which they operate. Needless 
to mention, we are already complying with all pre-requisites that 
the government has put in place to ensure safety of people and 
prevention of further spread of COVID-19 infection.”

The apex body of refractory makers has already represented 
to Ministry of Steel, Govt. of India, also to other important 
Ministries and to various industry bodies to bring the refractory 
and refractory raw materials industry under the ambit of Essential 
Services Maintenance Act, 1981 and is awaiting a favourable 
response from the concerned authorities.
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Paul Wurth completes INBA® 
plant reline at Rogesa’s 
Dillinger BF #4 

AG der Dillinger Hüttenwerke (Dillinger) and Paul Wurth have 
recently completed the modernisation of the slag granulation plant 
at Dillinger’s Blast Furnace (BF) #4. 

SMS group completes general 
overhaul of the converter gas 
recovery system at JSW Steel

JSW Steel has resumed 
operation of the converter gas 
recovery system at its Vijayanagar 
works in India after it had been completely overhauled by SMS 
group.

Over the past 15 years, the gas recovery system supplied by 
SMS group has recovered more than 360 million Nm³ per year 
of high-energy gas from the oxygen blowing process of the 
120-tonne converter and efficiently converted this volume into 
electricity in the in-house power station. Without such a recovery 
process, the gas would have been burnt at the flare stack and the 
energy contained in the gas would have been lost.

The gas recovery system provides significant energy savings 
and reduces the emission of the carbon dioxide greenhouse gas 
produced in the steelmaking plant by around 155,000 tonnes per 
annum.

The overhaul became necessary since the gasholder seal had 
reached the end of its service life after 15 years of safe operation 
and, therefore, had to be replaced.

The scope of supply of SMS group comprised the delivery of all 
crucial components and the supervision of installation activities. 
The plant is now ready again for efficient gas recovery, thus saving 
millions of tonnes of carbon dioxide from being emitted into the 
atmosphere.

General overhaul of JSW Steel’s converter gas recovery system by SMS group

A special focus of this modernisation was on the cooling tower 
area as well as on the hot water tank, allocated below the INBA 
dewatering drum. Paul Wurth’s INBA granulation and dewatering 
technology has been operating there since its initial installation in 
2003. It is a cold water system with steam condensation designed 
for a daily capacity of 1,600 tonnes of blast furnace slag sand and 
a maximum slag flow of up to 8 tonnes/min.

For the customer, it was crucial to minimise the loss of BF 
slag sand to one month’s production only. Therefore, Paul Wurth 
came up with the idea to reline the complete cooling tower 
gradually during uninterrupted, regular production and to use the 
four granted stoppage weeks in August to modify the hot water 
tank with a new water recirculation concept, which inevitably 
demanded a complete shutdown of the granulation operations.

In a first step, the existing water distribution of the complete 
cooling tower underwent a provisional modification. This was 
done during a short stoppage of a few days and allowed, for later 
on, that each tower cell could be shut down individually, while 
the remaining cells compensated the water losses of the cell 
under renovation. These consecutive modifications were executed 
between March and August 2019. Paul Wurth was in charge of 
the engineering, supply and erection of the new water distribution 
system itself, installation of a new pipe collector and its connection 
to the existing piping as well as of noise reduction panels.

The four-week stoppage in August was used to completely 
substitute the lower part of the old hot water tank as well as the 
connected process water recirculation system by a new design. 
Further works during that time included the reline of the cooling 
tower, modernisation of the water pump reservoir and replacement 
of its clogged coke filters downstream of the said hot water tank. 
At the same time, Dillinger executed the partial replacement 
of several staircase structures as well as refurbishment of the 
granulation tank and the hot slag runner. During these 4 weeks, in 
average 80 workers were present during 24/7 shifts.

Modernised INBA® plant at Rogesa’s BF #4
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SMS group and Semiotic Labs 
sign an agreement

SMS group and Semiotic Labs, a scale-up company based 
in Leiden, Netherlands, have signed an agreement under which 
the two companies will cooperate in the field of predictive 
maintenance.

The innovative AI-based (Artificial Intelligence) technology 
developed by Semiotic Labs uses electrical signals and the data 
fingerprint of AC motors and other rotating equipment to monitor 
and analyse the condition of critical plant assets and enable reliable 
and early prediction of developing faults. 

In contrast to traditional, vibration-based solutions, SAM4 
developed by Semiotic Labs operates based on sensors installed 
directly in the control cabinet - not on the asset itself. This solution 
is particularly useful for the monitoring of equipment in service 
under rough operating conditions as typical in the metallurgical 
industry.

Dr. Eike Permin, COO, SMS digital, said, “As part of the 
agreement with Semiotic Labs, SAM4 will be integrated as an 

From the left: Tobias Wachs, SMS group; Ralf-Martin Rautmann, SMS group; 
Christoph Häusler, SMS group; Simon Jagers, Semiotic Labs; Eike Permin, 
SMS digital; Holger Hermeling, SMS group at the signing ceremony on 
February 13, 2020

App into the MySMS platform. Further, it is planned to integrate 
SAM4 into Genius CM®, SMS group’s condition monitoring 
system. Also, cooperation in the field of data analyses and joint 
development activities between the two companies are planned.”

SAM4 has already been implemented successfully on 
numerous hot wide strip mills and other applications in steel 
plants throughout Europe. 

The cooperation will become another important element of SMS 
group’s strategy of supplying Smart Maintenance Solutions that 
help their customers maximise uptime. Thus, strategic predictive 
maintenance based on condition monitoring will become much 
more reliable and efficient than maintenance strategies based on 
operating times. And it will increase the components’ lifetime and 
overall equipment efficiency.

The convincing results achieved by SAM4 under such highly 
demanding in-service conditions and tests at the SMS group 
workshops led to the decision to make this technology part of the 
SMS product portfolio.

Danieli receives quick 
provisional acceptance 
certificate from Nucor Steel 
Sedalia

Danieli has received 
the provisional acceptance 
certificate from Nucor Steel 
Sedalia (NSSED) for the 
MIDA-ECR minimill.

The MIDA-ECR minimill established continuous casting and 
rolling endless operation on day 3. The mill achieved its designed 
casting speed on the fifth day and produced a billet more than 1 
km in length.

On February 18, the mill had produced more than 500 short 
tonnes of rebar #4 in endless mode. This new milestone, achieved 
less than three weeks after the first heat, once again confirms the 
full reliability of the MIDA-ECR process.

This minimill will be followed soon by the second MIDA-ECR 
plant ordered by Nucor from Danieli, which is under construction 
in Frostproof, Florida.

By the end of 2020, 16 Danieli MIDA-ECR minimills will be 
in operation worldwide.

Finally, in January 2020, Paul Wurth and Dillinger successfully 
tested the contractual process guarantee parameters of cooling 
tower performance and plant availability.

Paul Wurth’s design represents a new, specific concept of 
the cooling tower as well as a new process water handling 
within the hot water tank. This remarkably reduces the amount 
of suspended solids entering the cooling tower with the process 
water. Furthermore and up from now, the cooling tower can be 
flexibly used, which means that Dillinger will be able to use each 
cooling tower cell independently. This includes the possibility to 
shutdown or by-pass one cell, based on the current production and 
maintenance needs without reducing any granulation capacity.

Paul Wurth’s cold water granulation system with steam 
condensation, pollution control and the dynamic INBA® 
dewatering technique is an officially recognised Best Available 
Technology (BAT) in the steelmaking industry.
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Abul Khair Strip Processing 
places order with Danieli

Danieli has bagged an order from Abul Khair Strip Processing 
to supply a continuous Galvalume line at Chittagong, Bangladesh.

The line is designed for a total capacity of around 200,000 
tpy of strip. It will coat strip in thicknesses from 0.12 to 1.0 
mm and up to 1,350 mm wide. The line will process products 
for the construction applications and, in future, the white goods 
applications.

The horizontal, Non-Ox annealing furnace by Danieli Centro 
Combustion will be able to process CQ and FH grades, at a 
maximum capacity of 40 tph. The final zinc-aluminium thickness 
will be controlled by the Danieli Kohler X-Jet air-wiping system.

The combination of the installed technologies will allow Abul 
Khair Steel to achieve production of GL coating down to 50 g/
m2 for both sides at 210 m/min, with a maximum deviation of 
+/-2.5%.

A skin-pass and tension-leveler line (Q-Surface by Danieli 
Wean United) will guarantee elongation up to 2% (with accuracy 
of +/-0.1%), and roughness and flatness improvement (up to 5IU).

PT Krakatau signs FAC for 
revamped skin-pass mill

PT Krakatau, Indonesia, has issued the Final Acceptance 
Certificate (FAC) to Danieli for the electric and automation 
revamping of the hot skin-pass mill.

The line rolls low- and medium-carbon or high-strength, low-
alloy hot-rolled strip, with a thickness range from 1.2 to 7.0 mm.

The turnkey modernisation by Danieli Automation included 
new AC drives and a new automation control system to ease 
and reduce maintenance requirements and enhance the line’s 
performance. The new drives are more user-friendly and introduce 
power-recovery capability (regenerative DC Link) that improves 
mill performance and reduces power consumption.

Following on-time delivery, the mill’s contractual top speed 
was reached just 10 days after the line restarted.

This job reconfirms Danieli Automation’s capability and 
experience in plant upgrades and performance improvement.

The software packages and the integrated functionalities will 
be developed by Danieli Automation to guarantee the best process 
control by the automation systems, minimising any manual 
intervention.

Equipment delivery is scheduled during 2020 and hot start-up 
is expected by 15 months from coming into force.

Shougang Jingtang starts 
up a continuous pickling 
line supplied by Primetals 
Technologies

Chinese steel producer Shougang 
Jingtang United Iron & Steel Co., 
Ltd. (Shougang Jingtang) has started 

up a continuous pickling line (CPL) supplied by Primetals 
Technologies.

The pickling line, which is designed to process around 1.5 
million metric tonnes of hot rolled strip per year, is part of the 
second phase of a new production plant in Caofeidian, Hebei 
Province. It is designed to process ultra-high strength steel (UHSS) 
grades for high added value products to be used in automotive, 
bus, truck production, and for all heavy industrial applications. 
Also, the CPL can pickle hot rolled strip with thicknesses ranging 
from 0.8 to 7.0 mm, and widths from 750 to 1,630 mm, and 
handle coils weighing up to 33.6 metric tonnes. The strip speed 
upon entry is 650 meters per minute, the pickling itself runs at 320 
meters per minute, and speeds of up to 400 meters per minute are 
reached in the exit section.

A CPL supplied by Primetals Technologies for the new production plant in 
Caofeidian of Shougang Jingtang
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Baosteel commissions two 
LiquiRob systems from 
Primetals Technologies

Chinese steel producer Baoshan Iron & Steel Co. Ltd. 
(Baosteel) has commissioned two LiquiRob systems from 
Primetals Technologies at the Meishan plant. Also, Baosteel has 
ordered another LiquiRob system for its Zhanjiang plant.

After the successful commissioning of two LiquiRob systems 
at Baosteel Shanghai’s CCM3 in 2018, the company contracted 
Primetals Technologies to supply two further LiquiRob systems 
for its Meishan plant. Commissioning of two LiquiRob systems at 
Meishan plant only took four to five days. This project included 
two robots performing shroud manipulation with the Safe 
Opening System (SOS) shroud, where oxygen lancing is included 
in the shroud. The systems, for two continuous casting machines 
(CCM4 and CCM3), provide tundish temperature measurement, 
O2 content measurement and steel sampling as well as oxygen 
lancing and tundish powder handling.

With only five days of commissioning downtime of CCM4, the 
first of the two LiquiRob systems performed shroud manipulation 
- attaching and detaching a shroud to and from a ladle - as well 
as tundish measurements. One week later, after just four days of 
commissioning downtime of CCM3, the second robot system 
successfully started operation. 

The positive results achieved with the LiquiRob systems 
active in Baosteel’s Shanghai and Meishan plants prompted an 
additional order for a fifth robot system to be set up at caster 
CCM3 at Baosteel Zhanjiang.

Primetals Technologies developed LiquiRob specifically to 
improve occupational safety and the quality of measurement 
under the severe operating conditions encountered in the iron 
and steel industry. Currently, 31 LiquiRob systems are working 
worldwide, 21 of them are on continuous casting machines.

LiquiRob at Baosteel Meishan’s CCM4 detaching a shroud

POSCO rolled the first bar on 
KOCKS RSB® 5.0

The Korean special steelmaker POSCO has successfully 
commissioned its bar mill #2 incorporating 
a Reducing & Sizing Block (RSB®) 
370++/5 in 5.0 design by Friedrich 
KOCKS GmbH & Co KG.

The KOCKS RSB® 5.0 is finishing round dimensions of Ø 14.0 
to 55.0 mm but also produces most flexible all feeders for the wire 
rod line. The new RSB® is replacing an existing KOCKS block 
which was successfully operating since 1995 producing more than 
12,5 Mio. tonnes of round SBQ grades for the automotive industry.

KOCKS scope of supply also included the Size Control System 
(SCS®) which allows real time adjustments of the operating 
parameters of the rolling block, as well as the light section 
measuring gauge 4D EAGLE®.

KOCKS RSB® 370++/5 with SCS® and 4D EAGLE® measuring gauge

Primetals Technologies was responsible for engineering and 
manufacturing and supplied all of the core equipment for the 
line. A heavy scale breaker was installed upstream of the pickling 
station, which has five flat turbulent pickling tanks fitted with an 
acid recirculating system. Downstream there is a rinsing tank with 
five compartments, water recirculation system and strip drier. The 
strip then passes through a skin-pass mill and a tension leveler. The 
strip is then side-trimmed, before passing through an inspection 
station, to ensure it has the required surface quality. A flying shear 
is installed in the exit section. 

Moreover, Primetals Technologies supplied the electrical and 
automation equipment and provided supervision of erection and 
commissioning. Shougang Jingtang took care of the associated 
civil works and the erection of the line.
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Ultramar relies on SCHADE 
wagon tippler for careful 
unloading of iron ore pellets

Port logistics company Ultramar 
has ordered equipment for the outdoor 
stockyard of its new iron ore terminal at 
the Baltic Port of Ust-Luga, around 100 km west of St. Petersburg 
in Russia. 

SCHADE wagon tippler in Peru

SCHADE

Back in the sales phase, SCHADE supplied fundamental 
technical solutions for the outdoor stockyard design. 

The order comprises a portal reclaimer with a capacity of 2,500 
tph and a rail span of 46 m, a rotating stacker at a capacity of 
1,800 tph and boom length of 37 m, and a wagon tippler with a 
capacity of up to 1,800 tph. Moreover, SCHADE will supply two 
hybrid apron feeders with a capacity of over 850 tph each, which 
are being delivered by AUMUND Fördertechnik.

The machines are to stack and reclaim iron ore pellets for 
Lebedinsky GOK, which describes itself as operating the largest 
plant in Russia and the CIS for the mining and processing of iron 
ore, and has been a customer of AUMUND for many years. 

The specialised SCHADE technology guarantees that the iron 
ore pellets are not damaged during handling. This is, for example, 
achieved by defining a 32-degree tilt for unloading material from 
the wagons into the bunkers. The boom of the stacker is structured 
to tip the fragile pellets with a drop of less than 1 m.

Commissioning of the equipment at Ultramar is planned for the 
end of 2020/beginning of 2021.

SCHADE to supply semi-portal 
reclaimers in Taiwan

CSC (China Steel Corporation), the largest steel producer in 

Taiwan, has recently completed a project at its Kaohsiung plant, 

in the planning since 2012, to reduce environmental impact by 

enclosing stockyards.

SCHADE Lagertechnik GmbH is going to supply via China 

Steel Machinery Corporation four semi-portal reclaimers with rail 

spans of over 52 m for enclosed stockyards. China Dragon Steel, 

which also belongs to CSC, will take delivery of two further semi-

portal reclaimers with rail spans of around 67 m.

Two of the four SCHADE reclaimers for CSC have a reclaim 

capacity with a peak performance of over 3,000 tph of iron ore, 

which puts them among the highest performing SCHADE semi-

portal reclaimers for applications in iron ore. These reclaimers are 

also equipped with special two-way chutes to load two conveyors. 

The two other semi-portal reclaimers are designed for a reclaim 

capacity of over 1,200 tph of coal. Delivery of the machines will 

start in the middle of this year.

China Dragon Steel also operates a steel plant in Taiwan. The 

company has ordered two semi-portal reclaimers each with a 

rail span of almost 67 m and a reclaim capacity of over 1,200 

tph coal from SCHADE. Back in 2019, China Dragon Steel had 

commissioned two tripper cars and two semi-portal reclaimers 

from SCHADE.

SCHADE semi-portal reclaimer in operation at Ha Tinh Steel, Vietnam 

SCHADE
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Global crude steel production 
in February 2020 

Production of crude steel by 64 countries reporting to the World 
Steel Association (worldsteel) was estimated at 143.3 Million 
Tonnes (MT) in February 2020, registering an increase of 2.8% 
compared to February 2019.

In Asia, China’s crude steel production summed up to 74.8 
MT in February 2020, up by 5.0% over February 2019*. India 
produced 9.6 MT of crude steel in February 2020, increasing by 
1.5% over February 2019. Japan’s crude steel production stood 
at 7.9 MT in February 2020, an increase of 2.2% over February 
2019.

In the EU, Italy came up with 2.0 MT of crude steel production 
in February 2020 (growing by 0.1% over February 2019); France 
produced 1.2 MT of crude steel in February 2020 (down by 1.3% 
from February 2019).

During the month under analysis, production of crude steel by 
the United States totaled to 7.2 MT, up by 3.0% over February 
2019. Brazil’s crude steel production for February 2020 was at 2.7 
MT, decreasing by 1.3% since February 2019. Turkey’s crude steel 
production was reported at 2.9 MT in February 2020, increasing 

by 8.2% over February 2019. Crude steel production in Ukraine 
stood at 1.7 MT during the month under review, up by 1.2% over 
February 2019.

*The China Iron and Steel Association (CISA) produces a 
combined figure for January and February. The individual figures 
for January and February are CISA estimates.

                                                                                                                                                      
    Source: worldsteel
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Indo-German Trade in 
Engineering Sector in 2019

Germany is India’s largest trading partner in Europe. Bilateral 
trade increased to US$ 21.98 billion (2017-18), a growth of 
17.15%. In 2017-18, India’s exports were worth US$ 8.68 billion 
to Germany and imports were worth US$ 13.29 billion.

Germany is the 7th largest foreign direct investor in India. 
Germany’s total FDI in India from April 2000 until June 
2018 amounted to US$ 10.99 billion. There are more than 
1700 German companies active in India and over 600 Indo-
German Joint Ventures in operation. German investments in 
India are mainly in the sectors of transportation, electrical 
equipment, metallurgical industries, services sector (particularly 
insurance), chemicals, construction activity, trading and  
automobiles.

In 2018, Indian imports from Germany experienced a good 
growth of 17% over the previous year and amounted to € 12.5 
billion. From January to June 2019, Indian imports from Germany 

stood at € 5.8 billion, out of which, machinery imports comprised 
25.6% and stood at € 1.5 billion.

India ranks 15th globally, in the list of top 50 destinations for 
the German Mechanical Engineering exports. In 2019, the total 
import of machinery from Germany reached a volume of € 3.07 
billion. This was a drop by 8.6% compared with the same period 
of time in the previous year.

Among the machinery sectors, major demand of German 
equipment was for Power Transmission (11.6%), Plastics and 
Rubber Machinery (6.9%), Machine Tools (6.9%), Valves & 
Fittings (5.3%) and Air Handling Technology (5.1%). There are 
other sectors like Construction Equipment & Building Material 
Machinery, Fluid Power Equipments, Textile Machinery and 
Food Processing & Packaging, which are growing steadily in 
India.

Out of the total export of German Mechanical Engineering to 
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Asia of € 41 billion, India is the second largest sales market in Asia 
for the German engineering industry, with a share of 7.5%, after 

China (45.8%). In 
2019, India imported 
machinery of the 
value € 24 billion 
globally. Germany is 
the 2nd most important 
supplier to India 
globally (share of 
around 15%).

Maharashtra, with 
around 44% share of 
German investments, 
remains to be the most 
attractive destination 
for German 
investments in India. 
In the last 4 to 5 years, 
Pune has become the 

hotbed for new German investments. Karnataka and Tamil Nadu 
are other important destinations.
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Iron & Steel Summary for 
February 2020

1.  A day long workshop on ‘Fostering Steel Usage in Railways 
and Defence Sectors’ was held on 17th February 2020 at 
New Delhi. Steel Minister inaugurated the workshop in the 
presence of Minister of State (MoS) for Steel. The workshop 
was attended by Chairman, Railway Board, senior officers of 
Armed Forces, DGOF and other stakeholders. The aim of the 
workshop was to have an in-depth discussion with Railways 
and Defense sectors to identify gaps and opportunities 
available in the supply and usage of steel products with 
special reference to domestic production and procurement.    
An MoU was signed between Indian Railways & SAIL. A 
Joint Declaration of Intent between Ordinance Factories and 
SAIL was also signed. 

   On this occasion, Steel Minister released a book on ‘Safety 
Guidelines for the Iron & Steel Sector’, comprising a set of 
25 safety guidelines. This is part of the 100 days agenda of the 
Ministry. 

2.  Workshops on ‘Enabling Procedures for Increase of Steel 
Usage for the Growth of Economy’, in collaboration with 
Ministry of Economy, Trade and Industry, Govt. of Japan, 
were held at New Delhi, Mumbai and Bhubaneswar on 
24.02.2020, 26.02.2020 and 28.02.2020 respectively. These 
were held in order to promote steel usage in the Building, 
Construction and Infrastructure sectors. Stakeholders from 
MoHUA, MoRTH, CPWD, NHAI, State PWD Departments, 
Technical Institutions and Construction Engineers/Architects 
participated. Experts from Japan presented several innovative 
solutions to increase steel consumption and also technology 
adopted by them to ensure fire safety in steel based Buildings 
and Infrastructure projects. 

3.  A meeting of Chief Minister of Odissa, Steel Minister and 
Ambassador of Japan took place on 27th February to discuss 
investment opportunities for Japan in eastern region of India 
with special focus on Odissa. 

4.  The Standing Committee meeting on Coal and Steel was held 
on 19th February, 2020 to examine the ‘Demands for Grants’ 
(2020-21) in respect of the Ministry of Steel. 

5.  The Consultative Committee meeting on ‘Steel Cluster 
Development’ was held under the chairmanship of Steel 
Minister on 24th February 2020. The aim of the meeting 
was to deliberate upon the benefits of cluster development 
of co-located units across the value chain with ancillary and 

secondary steel units around steel producers. Ministry of Steel 
has launched ‘Purvodaya’ scheme to accelerate growth & 
development of Eastern Indian states through establishment 
of Integrated Steel Hub. Setting up of Greenfield steel 
plants, development of steel clusters & demand centres 
near Integrated Steel Plants (ISPs) and creating multi-modal 
logistics/utilities infrastructure are part and parcel of the said 
scheme. 

6.  An additional 25 steel products standards has been notified by 
the Ministry of Steel under the mandatory BIS Certification 
scheme of Quality Control Order (QCOs), on 14th February, 
2020. As of now, a total of 91 steel products standards are 
covered under Steel and Steel Products (QCOs).

7.  Road shows for divestment of Government stake in SAIL 
were held in Chennai and Mumbai during 24-26th February, 
2020. 

8.  Commulative Rail production by SAIL up to February 2020 
stood at 11,65,210 tonnes, 35% higher over orresponding 
period last year (CPLY). The requirements of Indian Railways 
are being met on a regular basis.  

9. During February 2020, steel sector witnessed production in 
crude steel at previous month’s levels. While finished steel 
production and consumption witnessed a decline, prices of 
finished steel products increased owing to increase in coking 
coal prices, iron ore prices remaining firm and substantial 
decline in imports from China. Both, export and import of 
finished steel declined. However, India remained a net exporter 
consecutively for seven months in a row since August 2019 to 
February 2020. Indian iron ore exports witnessed decline by 
28% during the month of February 2020.                                                                                                          

10. Production & Consumption Scenario:  

(i) Crude steel production at 9.29 MT during February, 2020 
and 100.78 MT during April- February, 2020 marginally 
declined over CPLY for both periods. India’s share in 
world crude production remained at 6% for both periods, 
i.e. during CY 2019 and April-Feb., 2019-20. 

(ii) On Month-on-Month (M-o-M) basis, finished steel 
production at 8.57 MT declined marginally by 1.6% 
during February, 2020. The same at 94.01 MT registered 
a growth of 2.2% for April- February, 2020 over CPLY.   
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(iii) The consumption of finished steel during February, 2020 
declined by 8.0% & 2.25% respectively, on M-o-M basis 
and over CPLY. The aggregate consumption during 
April-February, 2020 however, increased by 3.83% over 
CPLY. 

(iv) The decline in consumption during February, 2020 led to 
marginal increase in inventories with the steel producing 
companies. Inventories with steel companies which were 
on declining trend since August, 2019 witnessed an 
increase of 1.67% in February, 2020.  

11. Export-Import Scenario: 

(i)  On M-o-M basis, exports of finished steel during 
February, 2020 declined by 17.8% and stood at 0.570 
MT. Hike in domestic prices was one of the main factors 
behind export decline. Export, however, was higher than 
imports by 0.169 MT during the same period. 

(ii)  A declining trend in imports has been observed since 
September 2019. Barring, the month of January 2020, 
imports were contained below 0.430 MT between Nov., 
2019 to Feb., 2020. On M-o-M basis, imports at 0.401 
MT declined by 16% during February 2020. The same 
also declined by 31.2% over CPLY.  

(iii) For cummulative period, April- February, 2020, India 
imported 6.39 MT finished steel products as against 
7.13 MT thereby registering 10.4% decline over CPLY. 
Domestic competitive prices as compared to high landed 
prices of imports were the main reasons for decline. 

 On M-o-M basis, exports of finished steel have observed 
a declining trend since October 2019. Exports at 1.019 
MT were maximum during September 2019 which 
reduced to almost half during February 2020. 

(iv) However, India remained net exporter in steel for the 
seven consecutive months i.e. August, 2019 to February, 
2020. Steel exports registered a significant growth of 
34.9% during April, 2019 - February, 2020 over CPLY 
with trade surplus at 1.39 MT.  

(v) During April-February 2020 steel imports declined. 
Maximum decline was observed in imports from 
Vietnam. During February 2020, the maximum decline 
was witnessed from Japan. Korea continued to be the top 
exporter to India followed by China and Japan. 

(vi) Steel exports to Vietnam and Taiwan witnessed an increase 
during April- February 2020, whereas, it declined in case 
of Belgium, Spain and Malaysia. Vietnam remained top 
most destination of Indian steel exports by accounting 
nearly 29% of total steel exports. During February 2020 
nearly 60% of total exports accounted by Vietnam, 
UAE and Nepal with share of 28.3%, 15.8% and 14.8% 
respectively. 

(vii) M-o-M basis, Indian iron ore exports at 2.05 MT declined 
by 28% during February 2020. Iron ore exports dropped 
due to weak demand following Corona Virus outbreak 
in China, which led falling inquiries for February 2020 
shipments. Indian iron ore exports to China at 1.71 MT 
dropped by 35% in February 2020. 

12. Price scenario: 

(i) Domestic prices of both iron ore lumps as well as fines 
remained stable during February, 2020 after a sharp 
increase in the previous month. In anticipation of supply 
disruption due to expiry of mining leases by March 2020, 
the production of iron ore witness an increase. Smooth 
and cheap availability of iron ore kept domestic iron ore 
prices at previous month level.  

(ii) International iron ore prices decreased by around 6% 
in February, 2020 as compared to previous month. This 
decline in prices may be on account of the demand 
constrained and low consumption of steel due to the 
outbreak of Coronovirus/Covid-19.

(iii) On M-o-M basis, retail prices of HRC, CRC and Rebar 
increased by 1.4%, 2.9% & 4.6% respectively, in 
February, 2020. However, on Y-oY basis, prices of these 
three products were lower by 6.2%, 1.7% and 5.2% 
respectively over CPLY. Increase in coking coal prices 
along with absence of active imports from China amid 
Covid-19 outbreak, Indian steel makers raised steel 
prices in February, 2020.  

13. The BSE Sensex and Metal indices both registered a decline 
of 6.03% & 13.26%, respectively at the end of February 2020. 

Growth Parameters: Statistical updates: 

Graph No. 1: Production and consumption of Finished Steel

Table 1:  Production & Consumption of Steel during 2019-20  
(Million Tonnes) 

Description Jan’20 Feb’20 % Variation April-Feb % Variation
    2018-19 2019-20 
Production 9.290 9.294 0.0 100.878 100.786 (-)0.1 
(Crude Steel) 
Production  8.704 8.565 (-)1.6 91.994 94.014 2.2 
(Finished Steel) 
Consumption 8.898 8.185 (-)8.0 89.190 92.603 3.8
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Table 3: Price of Iron Ore (Rs. per tonne) 
 Mineral               2019-20         
 Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 
Baila lumps 2850 2850 3100 3100 3100 2900 2700 2600 2600 3200 3200 
65.5% Fe 
(6-40 mm)  
Baila Fines  2610 2610 2860 2860 2860 2660 2460 2360 2360 2910 2910 
64% Fe  
(10 mm) 
* NMDC decided the prices of iron ore lumps and fines as Rs. 3200 & 2910 per ton respectively w.e.f. 19.01.2020

Table 2:  Country-wise Crude Steel* Production 
(Million tonne)

Country January % Variation  April-Jan % Variation 
 2019 2020  2018-19 2019-20 
India 9.591 9.290 (-)3.1 91.457 91.479 0.02 
Japan  8.142 8.244 1.3 86.058 82.559 (-) 4.07 
USA 7.518 7.707 2.5 73.308 73.309 0.0 
China 78.594 84.269 7.2 791.338 847.225 7.06 

Table 5: Month-wise Import & Export of Finished Steel                                                   
(Million Tonne) 

Month  Import Export M-o-M Growth (%)
   Import Export 
April 2019  0.586  0.397   
May 2019  0.535  0.318  (-)8.70  (-)19.90 
June 2019  0.604  0.299  12.9  (-)6.0 
July 2019  0.772  0.460  27.8  53.8 
Aug 2019  0.856  0.983  10.9  113.7 
Sep 2019  0.565  1.019  (-)34.0  3.6 
Oct 2019  0.629  0.950  11.3  (-)6.8 
Nov 2019  0.429  0.867  (-)31.8  (-)8.7 
Dec 2019  0.437  0.767  1.9  (-)11.5 
Jan 2020  0.477  0.694  9.2  (-)9.6 
Feb 2020  0.401  0.570  (-)15.9  (-)17.9 

Table 6: Country-wise share of imports to India 
(000’ tonnes) 

Country Feb-20 (P) (%) Share Feb-19 (%) Share (%) Change 
KOREA   186.6  46.5  255.5  43.9  (-)27.0 
CHINA   50.0  12.5  68.4  11.7  (-)26.9 
JAPAN   48.1  12.0  106.2  18.2  (-)54.7 
INDONESIA   16.6  4.1  27.3  4.7  (-)39.4 
TAIWAN   14.1  3.5  21.1  3.6  (-)33.3 
OTHERS   85.7  21.4  104.1  17.9  (-)17.7 
TOTAL   401.0  100.0  582.5  100.0  (-)31.2 

Table 7: Country-wise share of Exports from India  
(000’ tonnes)

Country  Feb-20 (P) (%) Share Feb-19 (%) Share (%) Change 
VIETNAM 161.0 28.3 134.8 21.8 19.4 
UAE 89.9 15.8 41.8 6.8 114.9 
NEPAL 84.0 14.8 59.2 9.6 41.9 
ITALY 26.8 4.7 109.2 17.6 (-)75.4 
OMAN 23.5 4.1 12.6 2.0 86.1 
OTHERS 184.4 32.4 261.1 42.2 (-)29.4 
TOTAL 569.6 100.0 618.7 100.0 (-)7.9 

Table 4: Imports and Exports of Finished Steel (Provisional)
(000’ Tonnes)

Description February % Variation April-Feb % Variation   
 2019 2020  2018-19 2019-20 
Imports 583 401  (-)31.2 7130 6392 (-)10.4 
Exports 619 570  (-)7.9 5769 7783 34.9 

 During February 2020, production and consumption of 
finished steel declined by 1.6% and 8%, respectively over the 
previous month.

Graph No. 2 :  Price Trend of Iron Ore:
Graph No. 4 - Monthly Trend of Import & Export of Finished 
Steel :

Graph No. 3 :  Market Price of HR Coil, CR Coil and Rebars:

Trade Scenario

	Import of total finished steel was at 0.401 MT in February 
2020, a decline of 31.2% over CPLY. 

	At 0.570 MT, export of total finished steel declined by 7.9% 
in February 2020 over CPLY. 

	India was a net exporter of steel during both February 2020 
and April-Feb, 2019-20.
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Performance of Steel PSUs

Table 8:  Production/Sales/Sales Turnover
(Million Tonnes) 

Steel PSUs  February % variation April-February % variation
 2019 2020  2018-19 2019-20 
SAIL:             
Saleable Steel (MT)  1.368  1.352  (-)1.2  14.007  14.35  2.4 
Sales (MT)  1.364  1.211  (-)11.2  11.923  12.657  6.2 
Total Sales Turnover (Rs. Crore)  6016  5145  (-)14.5  59232  55631  (-)6.1 
RINL:             
Saleable Steel (MT)  0.418  0.353  (-)15.6  4.479  4.034  (-)9.9 
Sales Steel (MT)  0.553  0.329  (-)40.5  4.328  4.021  (-)7.1 
Sales Turnover (Rs. Crore)  2250  1274  (-)43.4  18526  14886  (-)19.6 
NMDC:             
Production-Iron ore (MT)  3.339  3.235  (-)3.1  28.393  29.123  2.6 
Sales-Iron ore (MT)  3.543  2.914  (-)17.8  28.796  28.902  0.4 
Sales (Rs. Crore)  1210  990  (-)18.2  10780  10510  (-)2.5 
MOIL:             
Production-Mn. Ore (MT)  0.124  0.141  14.0  1.1686  1.2012  2.8 
Sales-Mn. Ore (MT)  0.160  0.118  (-)26.4  1.093  1.099  0.6 
Total Sales Turnover (Rs. Crore)  169.11  102.8  (-)39.2  1280.06  976.94  (-)23.7
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Table 9: Physical & Financial Performance
Steel PSUs  February % variation April-February % variation
 2019 2020  2018-19 2019-20 
KIOCL:             
Pellets Production (MT)  0.212  0.240  13.2  1.963  2.160  10.0 
Financial Performance (Sales-Pellets) in Rs. crore  217.6  130.2  (-)40.2  1592.8  1747.5  9.7 
Profit Before Tax (Rs. crore)  2.74  6.93  152.9  71.52  45.32  (-)36.6 
MECON: Performance (Rs. Crore)             
Physical Performance (Total Business Procurement)  21.59  42.87  98.6  270.50  4860.09  1696.7 
Financial Performance (Total Revenue from Operations)  57.38  59.31  3.4  360.01  441.71  22.7 
Net Profit (Before Tax)  14.08  2.73  (-)80.6  (15.63)  (76.52)  389.6 
FSNL: Performance             
Physical Performance (Iron & Steel Scrap recovery)  0.318  0.468  47.2  3.215  4.415  37.3 
in million tonnes   
Financial Performance (Sales Service Charges) in Rs. Crore  29.50  34.41  16.6  326.79  344.95  5.6 
Net Profit After Tax (Rs. Crore)  2.07  2.64  27.5  24.13  21.97  (-)9.0 
MSTC: Performance (Rs. Crore)             
Physical Performance (Total Trading & E-Commerce)  3345  39970  1094.8  97184  119830  23.3 
Financial Performance (Sales Turnover)  143.2  30.9  (-)78.4  2718.0  807.4  (-)70.3 
Profit Before Tax  11.92  1.91  (-)84.0  297.34  132.17  (-)144.5 
Figures in parentheses indicate a negative amount/balance

 February, 2020 April-February, 2019-20 
Organization  No. of Orders Value of orders (Rs. in Lakhs) No. of Orders Value of orders (Rs. in Lakhs) 
Ministry of Steel 37 10.64 415 124.11 
Steel CPSEs 242 360.97 1990 4709.57 

 The Ministry of Steel and Steel PSUs are making procurement of goods and services through GeM Portal as under
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Stressometer Flatness Systems 
increase Operational Reliability and 
Productivity at a Stainless Steel 
Company in Northern Taiwan

What has been achieved? 

Commenting on the ABB’s Stressometer flatness control 
installations with the Extended Singular Value Decomposition 
(ESVD) control strategy, the Site Manager said, “With ESVD 

control strategy, it is easy to reach the target curve and we have 
much more stable rolling after installing ESVD.” 

The stainless steel company has one 20-high cluster mill and 
one 12-high cluster mill. The SMS 20-high cluster mill was the 

Measurement made easy

A precision stainless steelmaker in Taiwan has successfully installed the ABB Stressometer flatness control system. In a short 
time, the patented ESVD control strategy has increased productivity by 2% at its two cluster mills. Both mills are operating in fully 
automatic mode 100% of the time.

Operator at the stainless steel mill. The green screen 
in the background proclaims perfect strip flatness
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first to have Stressometer flatness system installed and started 
production in 2011. The MHI 12-high cluster mill was installed 
with Stressometer flatness system in 2013. 

The Stressometer system for the 20-high cluster mill was 
successfully installed with ESVD in 2017. Commissioning was 
carried through in two steps with a final fine-tuning and, to date, 
the flatness system is running perfectly with ESVD. 

The Site Manager further added, “Now, we have almost full 
production and the strip quality is very good.”

The mill operators are also satisfied with Stressometer/ESVD. 
Nowadays, they cannot even run the rolling mill without the 
ESVD. Historically, they used wooden sticks to detect tension in 
their first narrow mill. And now, they just watch the screen and it 
is working perfectly with ESVD. 

“We trust the system more than we trust ourselves,” one of the 
Operators said. 

Side story: Rolling mill on fire 

The MHI 12-high mill was on fire in 2012. After extinguishing 
the fire, the flatness control system was completely out. The 
production was in a big mess and the company turned to ABB for 
help and an immediate meeting was set up. During two long days 
at ABB in Sweden, a new Stressometer flatness control system in 
the 12-high mill was discussed. 

“ABB really took care of us. We got really good support and 
we felt really important. We got full support from ABB Force 
Measurement with all experts coming in from all different fields, 
which we really appreciate. Also, we reduced our loss caused by 
the fire with a short delivery time from ABB,” added the Site 
Manager.

Company overview and facts 

The stainless steel company is the first private cold rolling mill 
in Taiwan to introduce domestic and foreign cold rolling mills 
and trimming equipment. Over 30 years, they have devoted to 

producing, manufacturing and selling stainless steel to gain the 
good reputation and specialty in the stainless steel industry. 

Their customers spread over Asia, Middle East, Europe 
and America. The operation model has been approved by the 
customers in the world. Recently, the precise cold rolling and 
cold rolled spring material has become the target of its R&D 
and has successfully expanded the product applications into IT 
industry, household appliance, photo-electronic component and 
green energy industry.

Stressometer/ESVD installed at the stainless steel company in Taiwan

Mill data (12-high cluster mill)
Mill builder  MHI 12-high cluster mill with ESVD
Rolled material  Stainless steel
Tonnage per year  60 Ktons
Coil weight  20 tons
Strip width min./max.  550 to 1100 mm
Exit strip thickness max./min.  4.0 to 0.2 mm
Rolling speed  600 mpm

Mill data (20-high cluster mill)
Mill builder  SMS 20-high cluster mill with ESVD
Rolled material  Stainless steel
Tonnage per year  70 Ktons
Coil weight  23 tons
Strip width min./max.  1000 to 1350 mm
Exit strip thickness max./min.  5.0 to 0.3 mm
Rolling speed  800 mpm

Finished coils for shipping
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Stressometer/ESVD

The problem in cluster mill control is to select the optimum 
actuator combination with minimum actuator movement. The 
ABB patented method of Extended Singular Value Decomposition 
(ESVD) has solved this long-standing problem, enabling the 
actuators to work optimally together as an integrated unit.

ABB Stressometer flatness measurement

Supplied equipment 

ABB Force Measurement has supplied the following 
equipment to the two cluster mills: 

MHI 12-high cluster mill with ESVD

l One Stressometer flatness system 8.1 with ESVD

l Two Millmate Strip Scanner sensors (MSS) 

l Four Strip tension Large PillowBlock load cells 

SMS 20-high cluster mill with ESVD 

l One Stressometer flatness system 8.2 with ESVD 

l Two Millmate Strip Scanner sensors (MSS) 

l Four Strip tension Large PillowBlock load cells 

Comparison between classic flatness control and ESVD

ESVD is a flatness control system that is able to use all of a mill’s 
actuators on all occasions and for all products; simultaneously 
and efficiently. Different actuator position combinations give the 
same flatness effect in cluster mills. No manual control should be 
needed. 

The ESVD flatness control is enabled at strip lengths of 55 meters

Stressometer/ESVD. The green strip on the screen proclaims perfect strip 
flatness
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The Effects of Boron on Carbon 
Steel

Boron as a benefit

The main benefit of adding boron to steel is hardenability, 
where minute amounts significantly improve hardness. Depending 
on the type of steel and carbon content, the amount of boron can 
be as little as 3ppm to make a difference. Other substances can 
be added to steel to alter its characteristics, however using boron 
over other elements can improve steel properties at relatively low 
tempering temperature, helping to reduce energy costs. Another 
benefit of boron is better machinability when compared with 
steels that have a similar hardness.

These properties mean that boron-containing carbon steels are 
used where the base steel meets most properties, such as wear 
resistance, but the hardenability is too low. In this case, boron is a 
less expensive option than using a different alloy. One of the main 
uses for boron steel is in the automotive industry, particularly 
within the European market. Safety bars, inner pillars and dash 
panels have used boron-containing steel.

Boron as a problem

As mentioned earlier, minute quantities of boron have a 
significant impact. Problems arise when the amount of boron 
increases, or when the steel is used for load-bearing structures. If 
too much boron is present, it segregates from the steel and settles 
in the grain boundaries, which lowers hardenability, reduces 
toughness and causes embrittlement. It can also cause problems 
in welding. This is where the boron, due to its low melting point, 
congregates in the centre of the weld when cooling and causes a 
segregation crack.

Welding issues, lowered elasticity and potential deformation 
of large structures, could result in the collapse of bridges, 
buildings and drilling platforms. This is why there are regulations 
governing the amount of boron present in specified types of steel. 
For example, in the EU, low-alloyed structural steel must not 
contain more than 8ppm boron – and for some applications this 
reduces to 5ppm.

It is seen that in some cases boron is required, and in some it 
absolutely must not be present. The problem is that it’s not always 
declared on the certificate of conformance for the raw steel. And 
a simple material mix-up could have dire consequences if boron 
steel is used in the wrong application. Today’s complex supply 
chains can make it more likely that boron will end up in the 

wrong material.

The safest solution is to check incoming carbon steel yourself.

Analysis of boron in steel

In the past, boron has been relatively difficult to analyse. It 
has low mass, making it hard to detect, and one had to rely on 
destructive techniques that involved grinding and dissolving 
samples. Optical Emission Spectroscopy (OES) is a relatively 
simple technique that allows one to measure the steel directly 
without extensive preparation or the use of harsh chemicals. 
The only preparation required is to ensure the sample surface is 
completely flat before the measurement is taken.

The FOUNDRY-MASTER Pro2 from Hitachi High-Tech is 
an OES analyser that’s ideal for measuring boron in carbon steel. 
The FOUNDRY-MASTER Pro2 metals analyser is engineered to 
deliver superior analysis at every stage, without compromising 
productivity.Thanks to its near constant availability and high 
resolution dynamic detector one can get detailed results quicker, 
minimising production downtime and costly errors. New detector 
technology gives a limit of detection of just 1ppm for boron, 
ensuring the customer’s incoming steel meets the grade he needs 
for application. It’s also capable of measuring nitrogen and other 

Boron is a lightweight element that has an enormous impact. It’s an essential mineral in the body and is added to many materials 
to alter their properties. In this article, the effects of boron in carbon steel has been discussed, where its presence can be a blessing 
or a curse.

trace elements in low-
alloyed and ultra-low 
carbon steels, giving 
the customer the 
versatility he needs in 
a single instrument.

A cost-effective 
choice, the 
FOUNDRY-MASTER 
Pro2 minimises argon 
consumption and 
keeps down operating 
costs. This unique 

combination of performance and efficiency makes FOUNDRY-
MASTER Pro2 the analysis instrument of choice for the metals 
industry.

To find out more about FOUNDRY-MASTER Pro2 get in 
touch with us. Our experts are ready to help.
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The steel industry will have a pivotal role to play in India’s 
journey to become a $ 5 trillion economy. The escalation from 
the current level of $ 3 trillion economy to $ 5 trillion economy 
by 2024-25 will necessitate accelerated activities in the primary, 
secondary and tertiary sectors. 

The sectors like infrastructure, construction, manufacturing, 
agriculture, etc., are steel consuming sectors both in direct 
and indirect manners. The other aspect is that as the economy 
progresses, the overall spending capacities of people is also 
expected to increase. The growing aspirations of people will have 
a direct impact on the consumption of steel. Steel, a material of 
choice, will see growth in demand/consumption as there will be a 
heightened pick-up in the infrastructure activities. It is prudent to 
mention that per capita steel consumption is regarded as one of the 
important parameters to gauge the socio-economic development 
of a country.

Currently, the steel industry contributes 2% in the overall 
GDP of the country. The steel industry has strong forward and 
backward linkages and is also regarded as an indicator of the 
economic development of the country. The steel industry has 
an output multiplier effect of nearly 1.4 times on the GDP and 
has employment multiplier factor of 6.8 times. Hence, the steel 
industry is an important constituent of the Indian economy and 
will continue to remain so in the future.

Indian steel industry’s course of growth is already clearly 
charted in the National Steel Policy (NSP) -2017. The NSP 
distinctly points at a target of 300 Million Tonnes Per Annum 
(MTPA) by 2030-31 including the interim target of 200 MTPA by 
2024-25. This marks a substantial leap from the current capacities 
of around 140 MTPA. India has already ascended to number two 
spot as the world’s second largest steel producer. It was an arduous 
journey of the Indian steel industry so far and will be an exciting 

SAIL’s Role in the $5 Trillion 
Economy

RSP NEW BF - DURGA 4060 CUBIC MTS
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journey in future. It is relevant to mention here that to produce 
1 tonne of steel, around 6 tonnes of materials are moved and it 
include 4 tonnes of incoming materials and 2 tonnes of outgoing 
materials. It gives an indication of the huge quantities of materials 
which are required to be moved for the steel industry alone in its 
journey towards enhancing its capacity substantially. This will 
necessitate augmenting network of logistics, skilled manpower, 
machinery, raw materials, upstream and downstream industries, 
among others. It will open up plethora of opportunities for both 
existing and future entrepreneurial business ventures. Not only 
will the demand for skilled manpower will increase, but it shall 
also create jobs for sectors from construction, manufacturing to 
service industries.

Steel Authority of India Limited (SAIL), the largest public 
sector steelmaker, contributes a large chunk in the total 

steelmaking of the primary steel production. The company has 
been performing and reforming to build the nation’s infrastructure 
and transforming the new India by partnering and supplying steel 
for domestic steel requirement including each significant project 
in the country. SAIL’s massive modernisation and expansion 
programme, envisaged to enhance the steelmaking capacity of 
the company to 21 MT, was planned with an outlay of more than 
Rs. 70,000 crores. All the new production facilities and new mills 
under this have been installed and SAIL is in the advanced stage 
of ramping up production from new facilities. The company is 
also aligned towards the 300 MTPA and will expand its capacity 
accordingly. SAIL has already turned around and clocked a net 
profit in FY 2018-19 after three consecutive years of losses. The 
company looks forward to maintain favourable numbers for the 
current FY and improve further in future.

SAIL, being the country’s one of the oldest steel producers, 
has majorly influenced the landscape of the places where its 
plants and units are operational. It has turned these quiet places 
and hinterlands into cities bustling with economic activities 
and growth. The company has also introduced and rehashed its 
marketing set up and other facilities to suit the rising production 
and handle the volumes accordingly.

As the steel industry marches towards larger steel capacity in 
sync with the country’s goal to become a $ 5 trillion economy, 
SAIL is also aligning itself to enhance its capacity substantially. 
It has plans to embark on massive modernisation and expansion 
plans in future while continuously improving its performance 
and mobilising resources. It is bound to create rippling effects 
all around and will throw up several opportunities for the 
entrepreneurs to seize.

Since last 60 years, SAIL has always played an important 
role in the economic activities of the country. SAIL’s efforts 
and initiatives are in sync with the country’s journey towards 
becoming a $ 5 trillion economy.

BSL1

HSM coil

hot rails rsm
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The continuous-casting process involves discontinuous operations that are critical for the quality of the cast product and that have 
to be performed dangerously close to the liquid steel. Luckily, recent advances in robot technology and machine vision have made 
it possible to fully automate many of these tasks—replacing semi-automatic manipulators operated by human personnel. The 
LiquiRob system from Primetals Technologies has been able to perform tasks such as shroud manipulation, probe handling, and 
feeding tundish powder for quite some time. Now we have added fully automated ladle connection to its list of capabilities.

The LiquiRob
robot system helps
eliminate manual
labor close to
the liquid steel.

FULLY AUTOMATIC LADLE CONNECTION
In addition to a range of other tasks 
in continuous casting, the LiquiRob 
robot system can now connect ladles 
on the charging side of the turret fully 
automatically: it inserts the hydraulic 
cylinder to the slide gate and connects 
couplings for gases and electrical signals. 
This is a major step forward for workplace 
safety in continuous casting.

INCHING TOWARD
MANLESS CASTING

For years, steel producers have been increasing their efforts 
to improve working conditions and workplace safety for human 
operators. In the area of continuous casting, automated functions 
and manipulators have therefore become the norm.

They are necessary to perform a range of discontinuous tasks 
that are integral to the process and critical for product quality:

l	Connecting or disconnecting equipment to and from the ladle: 
the slide-gate cylinder, couplings for gases and electrical sig-
nals, and the ladle shroud

l  Oxygen lancing of the ladle when the slide gate is stuck

l  Covering the steel bath in the tundish with powder

l  Measuring temperature and contents of accompanying ele-
ments (O2, H2)

l  Steel sampling in the tundish

Unfortunately, the devices currently being used to accomplish 
these tasks have serious shortcomings:

They operate only semi-automatically, requiring the presence 

Mario Hirth, Mechatronics Expert, Continuous Casting,
Primetals Technologies Austria.
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of human operators in hazardous areas at least some of the time; 
and the equipment is mostly designed for a single, highly specific 
task—making it hard to extend or modify its functionality. 
Combining the latest in robot technology with state-of-the-art 
machine vision, our LiquiRob system has made it possible to 
fully replace human-operated semi-autonomous manipulators for 
every one of the aforementioned tasks in continuous casting—
bringing the industry closer than ever to the ultimate goal of full 
automation and zero workplace injuries.

Fully Automated Ladle Connection

The area surrounding the charging side of the ladle turret has 
recently been the focus of activity for Primetals Technolgies: This 
is an especially critical spot, where a whole number of tasks have 
to be performed directly at — and in some cases under—a ladle 
full of liquid steel. In the overwhelming majority of continuous 
casting plants, it is human operators who insert the hydraulic 
cylinder into the slide gate when a full ladle arrives at the turret. 

Another set of manual tasks involves connecting couplings 
for various media, such as argon for sealing, air for slide-gate 
cooling, and electrical signals for slag detection.

To fully automate these tasks, the LiquiRob system employs 
a standard 6-axis industrial robot that can withstand the harsh 
environment of the plant and that performs both cylinder 
manipulation and media connection.

As the robot has to actively pick and position different parts, 
we have developed a pneumatically actuated tool changer that sits 
between the robot and the standardized counterparts. Sequences 
for connecting or removing media or a slide-gate cylinder to or 
from ladles are started remotely via an human-ma-chine interface. 
And a communication interface to the plant’s programmable 
logic controller ensures that all necessary preconditions (like 
turret position and height) are met prior to starting any sequence. 
Another important aspect of the robot system is the safety 
concept—to avoid harming personnel that might be present in 

Fig. 1: On the charging side of the ladle turret, LiquiRob can now fully automatically insert the slide gate cylinder on a ladle and connect couplings for gases 
and signals.
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the vicinity of the robot. A fence around the robot area with 
safety locks ensures that the robot will only move when the doors 
are confirmed closed and locked from the outside. Besides the 
new functions surrounding the ladle turret, LiquiRob can help 
automate a range of other tasks, greatly benefiting workplace 
safety by reducing human presence close to the liquid steel.

Automatic Shroud Manipulation

To control the flow from the ladle into the tundish and to 
prevent the liquid steel from picking up oxygen, the ladle shroud 
has to be attached to the ladle before opening the slide gate. 
This is typically done manually with a simple mechanical arm 
or by means of a hydrauli-cally assisted manipulator — which, 
again, requires human presence close to liquid steel. In order to 
improve safety, this task can be fully automated with LiquiRob. 
Using machine vision for accurate positioning, the robot connects 
the shroud to the nozzle. This is facilitated by a novel bayonet 
coupling on the shroud that guarantees the tightest-possible 

Fig. 2: A single robot can perform both shroud manipulation and probe handling—by using a pneumatically actuated tool changer.

LiquiRob performs
tasks directly at or
under ladles full of
liquid steel—substantially
improving
workplace safety in
continuous casting.
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connection between the two parts: It allows the clamping force 
between the shroud and the short nozzle to be adjusted and can 
follow the movements of the slide gate during opening and 
closing without any relative movement — eliminating abrasion 
at the refractory nozzle tip that occurs when shrouds are handled 
by manipulators.

Probe Handling

As opposed to shroud or slide-gate manipulation, the robot 
movements for performing tundish measurements or taking 
samples are not dependent on the exact position of any piece 
of movable equipment on the caster. Thus the tasks can be 
performed without camera input and adaptive robot paths. By 

using the automated tool changer, the same robot that handles 
shroud manipulation can be be used for measuring things like 
temperature, O₂, or H₂.

Feeding Tundish Powder

The liquid steel in the tundish needs to be kept from picking up 
ambient oxygen, which is normally achieved by applying tundish 
powder. The process usually involves operators in the tundish area, 
who throw bags of tundish powder into the trough. The LiquiRob 
that performs shroud manipulation is capable of handling high 
loads, so it can easily use a shovel filled with powder and empty 
it across several positions in the tundish. Numerous tests with 
samples of various powders have been executed to achieve high 
feeding rates — at the current stage, it takes less than ten seconds 
to feed 90 kilograms of powder. At this rate, the required cycle 
time for powder feeding can be easily achieved.

Fig. 3: Fully automatic ladleshroud manipulation with the LiquiRob robot system

Shroud manipulation, 
probe handling, 
tundish-powder feeding: 
leave it to the robot.
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Vertical Integration in  
Steel Refractory Sector

Refra buys QMAG to boost captive magnesia supply

Mike O’Driscoll
Director and Co-founder of IMFORMED

The long awaited outcome of Sibelco’s sale of Queensland 
Magnesia Pty Ltd. (QMAG) finally came to a conclusion 
with the 14th January announcement from major refractories 
group Refratechnik, Germany, that it had entered into a 
share purchase agreement to acquire 100% of the Australian  

magnesia producer.

Refratechnik now joins the ranks of world leading refractory 
producers possessing a captive refractory magnesia supply source 
(see table and pie chart).
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QMAG is one of the world’s leading magnesia producers 
with fully integrated magnesite mining and magnesia processing 
facilities at Rockhampton, Queensland, and until now was 
among the fast shrinking group of independent natural magnesia 
producers. The company has a combined production capacity of 
>300,000 tpa of high grade fused (FM), dead burned (DBM), and 
caustic calcined (CCM) magnesia.

Refratechnik Group, headquartered in Munich and celebrating 
70 years of operation, is the largest family-owned refractory 
company in the world employing more than 1,700 people at 27 
locations worldwide.

According to Refratechnik’s statement, QMAG “will add vertical 
supply-chain integration in addition to existing partnerships and 
strengthen Refratechnik’s position as a global industrial mineral 
producer… With the addition of QMAG’s magnesite ore reserves 
to the Industrial Minerals division of Refratechnik, sustainable 
supply to all customers is secured for decades, and the foundation 
for further growth of the group is laid.”

The move now means that there are very few independent 
non-integrated refractory magnesia players worldwide, namely: 
Nedmag, in the Netherlands; Martin Marietta Magnesia 
Specialties, USA; Industrias Peñoles, Mexico; Ube Materials 
Industries, Japan; and Manaseer Magnesia, Jordan (note: all 
synthetic magnesia producers); Ternamag, Greece; and Ma’aden, 
Saudi Arabia (the last three are relatively newcomers to the 
market).

But should the move really be a surprise? And is Refratechnik 
just in time?

Vertical integration of refractory raw material 
supply

Refratechnik is clearly pursuing increased self-
sufficiency in refractory raw material supply, a 
path taken by certain other refractory companies, 
particularly with regard to magnesia, and notably 
by giant refractory conglomerate RHI Magnesita 
(RHIM).

Before their mega-merger initiated in 2016, in 
their separate entities RHI and Magnesita had actually 
embarked on this strategy some years earlier, and 
had also operated well-established captive magnesia 
sources for many years.

As primary producers of basic refractories, 
sourcing of magnesia was of chief concern, although 
it should be noted that Magnesita also owned 
dolomite, chromite, refractory clay, and graphite 

sources.

RHI had to divest its dolomite assets in 2017 (to Intocast) for 
the merger to go ahead. However, just last December, the group 
announced a huge > €40 m investment in the construction of 
“Dolomite Resource Center Europe” – the biggest investment 
RHIM has made in Austria in 30 years. Refractory dolomite for 
the European market will be mined and processed with a new 

QMAG’s plant at Parkhurst, near Rockhampton, Queensland has a combined 
production capacity of >300,000 tpa of high-grade fused, dead burned, and 
caustic calcined magnesia. Courtesy QMAG
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rotary kiln at Hochfilzen (100,000 tpa by 2021) before being 
transported by rail to sister plants in France.

There was much talk of this trend of vertical integration 
with raw material supply taking off among other refractory 
companies. The main driver being security of supply for in-house 
consumption in manufacturing refractories, but also frustration 
with China’s ongoing issues with supply and quality availability 
and consistency, not to mention price fluctuations (China still 
remaining the world’s dominant refractory raw material source).

However, other than RHI and Magnesita, there has been little 
movement elsewhere along these lines. Outside China (where 
such vertical integration is very common in the refractories 
sector) the only notable example comparable in scale is Magnezit, 
Russia, and Imerys, the latter focusing on various aluminosilicate 
sources worldwide.

Sure, Kerneos, as was, acquired a majority stake in its Greek 
bauxite supplier Elmin in 2012, and then proceeded to acquire 
S&B’s bauxite assets, but not long after was itself acquired by 
Imerys in 2016.

There are other examples, but not that many, and with the 
exception of Ashapura, India, most are smaller scale, focused 
on just one, maybe two minerals, and commonly magnesite, and 
most have been well established integrated producers since their 
founding.

Few have made relatively recent forays into strengthening their 
resource base – these include Magnesitas Navarras (acquiring 
50% Magnesium do Brasil in 2013) and Grecian Magnesite 
(acquiring Akdeniz, Turkey also in 2013).

So why Refratechnik and why now?

It is significant to note that Refratechnik is no stranger to 
magnesite and magnesia processing.

In 1979 Refratechnik founded Baymag Inc., which secured a 
large magnesite deposit at Radium Hot Springs, British Columbia. 
Since 1982, Baymag has been producing high purity, caustic 
calcined magnesia at its Exshaw, Alberta with an annual capacity 
of more than 100,000 tpa and is a well established supplier of 
non-refractory magnesia grades.

Although fused magnesia production was initiated in 1984, 
and a 14,000-tpa fused magnesia plant installed at Exshaw in 
1989, this was mothballed soon after, and despite constant market 
chatter ever since about a possible reopening of the fusion plant, 
Baymag has not done so, mainly owing to negative cost and 
market factors.

Refratechnik is a major player in the world magnesia 
refractories market, with an estimated 3% market share of the 
world total refractory market (see pie chart), bringing it into the 
top 10, accounting for a combined 51% market share.

After the multinational heavyweights of RHIM and Vesuvius 

(taking a combined 25% share), Refratechnik vies for position  
with Magnezit as next in line as a main Western magnesia 
refractory producer – since the others in front are either more 
focused in the Far East, or on aluminosilicates and other refractory 
materials.

Since the founding of Refratechnik Holding GmbH in 1995, 
the group has also been steadily growing through acquisitions 
and new plants, especially since 2000. However, unlike its 
competitors, and despite owning a Canadian magnesite source, 
the group did not have a captive source of refractory grade 
magnesia, and had to rely on external supply from sources such 
as Nedmag, in the Netherlands.

In a magnesia supply world where consolidation and Chinese 
inconsistency has been the name of the game in recent years, 
and if the group is intent on securing healthy growth prospects, 
Refratechnik has decided not to be left behind in the vertical 
integration stakes and snap up one of the few key independent 
refractory magnesia producers available (the others are listed 
earlier).

Dr. Franz Spachtholz, President & CEO, Baymag, told 
IMFORMED: “The Baymag and QMAG mines offer high-
quality and high-grade raw material and long term availability to 
support our customers worldwide in- and outside the refractory 
business. This makes us independent in terms of fluctuations in 
quality from others.”

There are some significant factors for Refratechnik with the 
QMAG buy:

l the Australian grades are well known for their consistent high 
quality

l the location provides extended geographical spread of supply

l and perhaps most interestingly, extending Refratechnik’s mar-
ket portfolio outside of refractories

“QMAG and Baymag have a diverse product and customer 
portfolio in comparison to other producers of magnesia, and one 
of the few remaining fusing plants in the western hemisphere is 
definitely an asset,” said Spachtholz.

Refratechnik is perhaps thinking of further targets in non-
refractory minerals and markets with many references to the 
group’s “Industrial Minerals Division” and “expansion of our 
range of products and services in the industrial minerals sector”, 
in its official communications on the QMAG addition.

It is notable that the move also coincides with the company’s 
recent joint venture magnesia initiative in China, adding to 
its existing Chinese and Asian operations. In October 2018, 
Refratechnik announced a major joint venture to develop a 
100,000 tpa DBM and CCM flotation plant at Pailou, Haicheng, 
partnering with Haicheng Guozheng Mining and Yingkou Jinlong 
Refractories.
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This represents the first such move in recent years of a major 
Western refractory producer to invest in raw material sources in 
China. In January, IMFORMED was told that the first calcination 
test run was “very successful”.

“Baymag, QMAG, and the JV in China give us long term 
security in a time of uncertainty, consolidations and further 
polarisation” said Spachtholz. Thus, Refratechnik has considered, 
and perhaps just in time, that it requires a major in-house 
refractory magnesia producer, and is now even thinking outside 
the refractory market space.

And as Western refractory manufacturers struggle yet again 
with stalled or cancelled deliveries from China, this time owing 
to the impact of the COVID-19 virus, of magnesia (and other 
refractory minerals) for the first half of 2020 and perhaps beyond, 
another strategy rethink on captive raw material sources outside 
China may well see others follow Refratechnik.

Recent first calcination tests have apparently proved successful at Refra’s new 
100,000 tpa DBM and CCM joint venture at Haicheng, China. Courtesy Refra
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Blast Furnace Iron:  Jan  Feb  Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Last update

Austria  496   504   - - - - - - - - - - 1000  20 Mar 20

Czechia  320   303   - - - - - - - - - - 622  13 Mar 20

France  884  r  807   - - - - - - - - - - 1692  19 Mar 20

Germany  2041   1910 e  - - - - - - - - - - 3951  26 Feb 20

Hungary  115  e  110 e  - - - - - - - - - - 225  22 Jan 20

Italy  394   397   - - - - - - - - - - 791  19 Mar 20

Netherlands  533   506   - - - - - - - - - - 1039  13 Mar 20

Poland  275  e  260  e  - - - - - - - - - - 535  14 Feb 20

Spain  150   140  e  - - - - - - - - - - 290  26 Feb 20

United Kingdom  516  r  423   - - - - - - - - - - 939  18 Mar 20

Other E.U. (28) (a) (e)  1336  1265   - - - - - - - - - - 2601  20 Mar 20

European Union (28)  7060   6624   - - - - - - - - - - 13684

Bosnia-Herzegovina  70  e  65  e  - - - - - - - - - - 135  21 Jan 20

Serbia  109   101  - - - - - - - - - -  210  17 Mar 20

Turkey  910   843   - - - - - - - - - - 1752  19 Mar 20

Other Europe  1089   1009   - - - - - - - - - - 2097

Kazakhstan  290  e  270  e  - - - - - - - - - - 560  19 Dec 19

Russia  4200  e  3930  e  - - - - - - - - - - 8130  19 Dec 19

Ukraine  1729   1626   - - - - - - - - - - 3355  18 Mar 20

C.I.S.  6219   5826   - - - - - - - - - - 12045

Canada  550  e  515  e  - - - - - - - - - - 1065  19 Mar 20

Mexico  214   200  e  - - - - - - - - - - 414  28 Feb 20

United States  1682   1565  e  - - - - - - - - - - 3247  19 Mar 20

North America  2446   2280   - - - - - - - - - - 4726

Argentina  170   176   - - - - - - - - - - 346 11 Mar 20

Brazil (b)  2144   2146   - - - - - - - - - - 4291 19 Mar 20

Chile  50   45  e  - - - - - - - - - - 95  10 Mar 20

Colombia  19   20  e  - - - - - - - - - - 39  10 Mar 20

Paraguay  3   3  e  - - - - - - - - - - 6  10 Mar 20

South America  2387   2390   - - - - - - - - - - 4777

South Africa  270   250  e  - - - - - - - - - - 520  21 Feb 20

Iran  235   220  e  - - - - - - - - - - 455 

China  68 373 e  63962 e  - - - - - - - - - - 132335  18 Mar 20

India  6099   6176   - - - - - - - - - - 12275  20 Mar 20

Japan  6467   5951   - - - - - - - - - - 12418 23 Mar 20

South Korea  3961   3705  e  - - - - - - - - - - 7 666  20 Feb 20

Taiwan, China  1005  e  940  e  - - - - - - - - - - 1945  20 Feb 20

Asia  85905   80734   - - - - - - - - - - 166639

Australia  339   306   - - - - - - - - - - 645  19 Mar 20

New Zealand (c)  55   46   - - - - - - - - - - 101  6 Mar 20

23 Mar 20

Monthly Iron Production
Thousand Tonnes
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Blast Furnace Iron:  Jan  Feb  Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Last update

Oceania  394   352   - - - - - - - - - - 746

Total 38 countries (d)  106005  99685  - - - - - - - - - - 205690

Direct Reduced Iron:

Canada  140   134   - - - - - - - - - - 273  9 Mar 20

Mexico  504   470  e  - - - - - - - - - - 974  28 Jan 20

Argentina  37   72   - - - - - - - - - - 109  11 Mar 20

Venezuela  34   30  e  - - - - - - - - - - 64  10 Mar 20

Egypt  583   523   - - - - - - - - - - 1106  19 Mar 20

Libya  100  e  101   - - - - - - - - - - 201  19 Mar 20

South Africa  29  e  30  e  - - - - - - - - - - 59  21 Feb 20

Iran  2500   2340  e  - - - - - - - - - - 4840  26 Feb 20

Qatar  234   82   - - - - - - - - - - 316  10 Mar 20

Saudi Arabia (f)  429   359   - - - - - - - - - - 788  1 Mar 20

United Arab Emirates  360   336   - - - - - - - - - - 697  12 Mar 20

India  3408   3114   - - - - - - - - - - 6522  20 Mar 20

Total D.R.I. (g)  8357   7591   - - - - - - - - - - 15948

(a) - Belgium, Finland, Romania, Slovakia, Sweden. 

(b) - steel industry only. 

(c) - electric pig iron.

(d) - the 38 countries included in this table accounted for approximately 99% of total world blast furnace iron production in 2019.

e - estimated

(f) - HADEED only.

(g) - the 12 countries included in this table accounted for approximately 85% of total world direct reduced iron production in 2019.

r - revised

23 Mar 20

Monthly Iron Production
Thousand Tonnes
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Crude Steel

Finished Steel

Report for the Month of - FEBRUARY 2020 (2019 - 20) (Prov.)

Report for the Month of - FEBRUARY 2020 (2019 - 20) (Prov.)

(In ‘000 tonnes)

 February February Vis-A-Vis January April - February
Producers 2019-20 2018-19 % February January % 2019-20 2018-19 %
  (Prov.) (Final) Variation 2020 (Prov.) 2019 (Prov.) Variation (Prov.) (Final) Variation

A. SAIL  1438  1364  5.4  1438  1470  -2.2  14753  14731  0.1
B. TSL  1104  1082  2.0  1104  1185  -6.8  11989  12001  -0.1
C. RINL (VSP)  448  431  3.9  448  324  38.0  4270  4770  -10.5
D. ESSAR  604  559  8.1  604  640  -5.6  6622  6201  6.8
E. JSPL  540  451  19.7  540  365  47.8  5331  4703  13.4
F. JSWL  1489  1262  18.0  1489  1374  8.3  14770  15283  -3.4
G. OTHERS  3937  4273  -7.8  3937  3936  0.0  43380  43190  0.4
 TOTAL PRODUCTION  9560  9421  1.5  9560  9295 2.8  101114  100878  0.2
 Total PSU Production  1886  1795  5.0  1886  1794  5.1  19023  19501  -2.5
 % Share of PSU  19.7  19.1   19.7  19.3   18.8  19.3
 % Share of Oxygen Route Production 46  43   46  45   44  45
 % Share of EAF Route Production 26  24   26  26   26  26
 % Share of IF Route Production 28  33   28  28   30  30
Note : Ispat has a compact mill, hence it does not report the production of crude steel.The production of Crude steel has been estimated on the basis of actual finished steel production.

(In ‘000 tonnes)

 February February Vis-A-Vis January April - February
Producers 2019-20 2018-19 % February January % 2019-20 2018-19 %
  (Prov.) (Final) Variation 2020 (Prov.) 2019 (Prov.) Variation (Prov.) (Final) Variation

A. SAIL  1104  1056  4.5  1104  1137  -3.0  11373  11478  -0.9
B. TSL  1120  1037  8.0  1120  1236  -9.4  11948  11775  1.5
C. RINL (VSP)  312  333  -6.2  312  269  15.9  3233  3830  -15.6
D. ESSAR  587  557  5.4  587  630  -6.9  6520  6173  5.6
E. JSPL  374  336  11.6  374  304  23.1  4086  3408  19.9
F. JSWL  1291  1225  5.4  1291  1362  -5.2  13910  14174  -1.9
G. OTHERS  3511  3742  -6.2  3511  3745  -6.2  43218  41156  5.0
TOTAL PRODUCTION  8300  8285  0.2  8300  8684  -4.4  94287  91994  2.5
Total PSU Production  1416  1389  1.9  1416  1407  0.7  14605  15308  -4.6
% Share of PSU  17.1  16.8   17.1  16.2   15.5  16.6

Courtesy:JPC
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Market Analysis
Trend of JPC Retail Market Prices
Variations w.r.t. Previous Month

February 2020
(‘000 tonnes)

ITEM MONTH  MARKET PRICES
   Kolkata Delhi Mumbai Chennai

1. Pig Iron  February 2020 34890 36350 39530 32900
 (LM Gr. IV) January 2020 33480 37660 38940 33610
  Variation 1410 -1310 590 -710
2. Billets February 2020 37990 37760 38780 39600
 100 mm January 2020 37430 38350 40360 40840
  Variation 560 -590  -1580  -1240
3. Blooms February 2020  38170  38290  38290  41250
 150x150 mm January 2020  37580  39530  38910  40240
  Variation  590  -1240  -620  1010
4. Pencil Ingots February 2020  34900  36580  37000  35900
  January 2020  35600  37760  38110  36150
  Variation  -700  -1180  -1110  -250
5. Wire Rods February 2020  43340  44250  45850  44500
 6 mm January 2020  42100  43660  44070  44500
  Variation  1240  590  1780  0
6. Wire Rods February 2020  42510  44250  45410  45390
 8 mm January 2020  42550  43660  43780  46610
  Variation  -40  590  1630  -1220
7. Rounds February 2020  42400  46920  47820  45290
 12 mm January 2020  40960  43690  45470  46480
  Variation  1440  3230  2350  -1190
8. Rounds February 2020  42360  46920  47740  45290
 16 mm January 2020  40960  43920  45230  46480
  Variation  1400  3000  2510  -1190
9. Rounds February 2020  43240  46920  47740  45290
 25 mm January 2020  40710  43920  45190  46480
  Variation  2530  3000  2550  -1190
10. Tor/TMT/ February 2020  44540  49140  45310  45190
 CTD 10 mm January 2020  42650  45590  43310  43600
  Variation  1890  3550  2000  1590
11. Tor/TMT/ February 2020  44280  48300  45800  45050
 CTD 12 mm January 2020  42260  44160  43450  43650
  Variation  2020  4140  2350  1400
12. Tor/ TMT/ February 2020  44640  48500  45480  45190
 CTD 25 mm January 2020  42230  44670  43060  43640
  Variation  2410  3830  2420  1550
13. Angles February 2020  45250  46380  46260  50190
 50X50X6 mm January 2020  40910  43900  44970  44270
  Variation  4340  2480  1290  5920
14. Angles February 2020  43730  45010  45610  45280
 75X75X6 mm January 2020  40790  44050  43750  43270
  Variation  2940  960  1860  2010
15. Joists February 2020  40990  46850  46640  45280
 125x70 mm January 2020  41990  44400  43860  43270
  Variation  -1000  2450  2780  2010
16. Joists February 2020  41730  46790  46420  46930
 200x100 mm January 2020  41360  44250  44990  43270
  Variation  370  2540  1430  3660
17. Channels February 2020  42330  43910  45130  44140
 75x40 mm January 2020  41900  44250  45750  44070
  Variation  430  -340  -620  70
18. Channels February 2020  42100  44460  45350  44120
 150x75 mm January 2020  41230  44450  45620  43460
  Variation  870  10  -270  660
19. Plates February 2020  44340  46020  46070  49850
 6 mm January 2020  43310  45310  46160  46230
  Variation  1030  710  -90  3620

Contd...









STATISTICS VOL. 63 NO. 11

IRON & STEEL REVIEW | 104 | APRIL 2020

Market Analysis
Trend of JPC Retail Market Prices
Variations w.r.t. Previous Month

February 2020
(‘000 tonnes)

ITEM MONTH  MARKET PRICES
   Kolkata Delhi Mumbai Chennai

20. Plates February 2020  44000  46020  46140  49850
 10 mm January 2020  43860  45310  46160  46450
  Variation  140  710  -20  3400
21. Plates February 2020  44740  46020  46120  50420
 12 mm January 2020  44080  45710  46220  45640
  Variation  660  310  -100  4780
22. Plates February 2020  45400  46420  45490  50790
 25 mm January 2020  44640  45730  46470  47250
  Variation  760  690  -980  3540
23. HR Coils February 2020  47180  47200  48250  50420
 2.0 mm January 2020  46240  47100  48340  46940
  Variation  940  100  -90  3480
24. HR Coils February 2020  46300  46380  47780  49590
 2.5 mm January 2020  45300  45580  47120  46180
  Variation  1000  800  660  3410
25. HR Coils February 2020  45900  46320  47710  49590
 3.15 mm January 2020  44840  45970  47020  46180
  Variation  1060  350  690  3410
26. CR Coils February 2020  50500  50350  55650  55170
 0.63 mm January 2020  48250  48380  54070  53400
  Variation  2250  1970  1580  1770
27. CR Coils February 2020  49250  49760  55120  56940
 1.0mm January 2020  46500  47790  53630  54280
  Variation  2750  1970  1490  2660
28. GP Sheets February 2020  63000  63130  61220  58710
 0.40 mm January 2020  61000  59950  59500  59820
  Variation  2000  3180  1720  -1110
29. GP Sheets February 2020  61250  60040  59270  59890
 0.63 mm January 2020  60830  59350  59100  59820
  Variation  420  690  170  70
30. GC Sheets February 2020  63250  62540  63970  60300
 0.40 mm January 2020  60830  60690  63110  59520
  Variation  2420  1850  860  780
31. GC Sheets February 2020  61500  60770  63940  60480
 0.63mm January 2020  60070  59790  63170  60480
  Variation  1430  980  770 0
32. Melting Scrap February 2020  30840  29800 29500  29310
 H M S-I January 2020  29200  31070  28910  29110
  Variation  1640  -1270  590  200
33. Melting Scrap February 2020  30090  29330  29150  28720
 H M S-II January 2020  28530  30800  28790  28710
  Variation  1560  -1470  360  10
34. Sponge Iron February 2020  21500  25140  24890  24780
 (Coal Based) January 2020  22750  27140  24550  25170
  Variation  -1250  -2000  340  -390

NOTE:  1) All prices are in Rs./Tonne and has been compiled on the basis of average of Main & Others producers’ price.

 2) Prices are inclusive of GST. 

 3) All prices are as on day 15th of this month. 

 4) Prices are indicative.

 5) For Blooms 150X150 MM, prices of secondary producers was not considered.

 6) Retail Price for most of the categories were not available from the market due to implementation of GST from the 1st of July 2017.

 In those case estimation based on the trend of the previous months has been used.






	APRIL Cover
	SMS group Gate fold April 2020 copy
	INTOCAST_Iron_Steel_Review_Ad_Apr_20_210x280_print copy
	Page 5-12
	Page 13-28
	Page 29-36
	Page 37-44
	Page 45-52
	Page 53-56
	Page 57-60
	Page 61-69
	Page 70-72
	Page 73-76
	Page 77-80
	Page 81-90
	Page 91-104
	OCL Dalmia
	Mipalloy

