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Disclaimer
The InternaƟ onal Stainless Steel Forum believes that 
the informaƟ on presented is technically correct. 
However, ISSF does not represent or warrant the 
accuracy of the informaƟ on contained in this document 
or its suitability for any general or specifi c use. The 
material contained herein is by necessity general in 
nature; it should not be used or relied upon for any 
specifi c or general applicaƟ on without fi rst obtaining 
competent advice. ISSF, its members, staff  and 
consultants specifi cally disclaim any and all liability or 
responsibility of any kind for loss, damage, or injury 
resulƟ ng from the use of the informaƟ on contained in 
this brochure.
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Welcome from the Chairman of the
ISSF Health and Environment Committee

The InternaƟ onal Stainless Steel Forum’s (ISSF) 
Sustainability Award recognises the outstanding 
contribuƟ ons of our member companies to the 
sustainability of the stainless steel industry. This is the 
second year that the Award has been presented, and I 
am pleased to see that so many companies have taken 
the opportunity to detail their sustainability iniƟ aƟ ves.

The 2011 ediƟ on of the Award aƩ racted 17 entries 
from 11 of ISSF’s member companies. This year the 
number of entries has more than doubled to 36, and 15 
companies are taking part. In 2012 the list of categories 
has also been expanded to include projects which add 
value for customers.

The 2011 Sustainability Award was won by Outokumpu 
for its Reducing Waste to Landfi ll project. The three-
year project saw Outokumpu’s Sheffi  eld melt shop 
(SMAC) reduce the waste it sent for disposal by 44%.

The reducƟ on has been possible thanks to 
Outokumpu’s eff orts to recover and reuse by-products 
from the steelmaking process. Since 2007, over 80% of 
all slag produced has been recovered and re-used as 
road stone in the producƟ on of asphalt. During 2010, 
half of all refractory waste generated on site was re-
used as a lime subsƟ tute.
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The recovery and re-use of waste materials is a 
common theme in the entries for the 2012 ISSF 
Sustainability Award. As well as reducing the amount of 
material sent to landfi ll, new markets are being found 
for waste materials. This turns a costly problem into a 
revenue generator for the business and has a posiƟ ve 
impact on the environment. In other examples, waste 
materials are being recovered, treated and reused in 
the stainless steelmaking process.

In 2011, I expressed the hope that the ISSF 
Sustainability Award would inspire other companies – 
both up and down the stainless steel value chain – to 
improve their sustainability performance. A doubling 
in the number of entries, might indicate that message 
has been heard. Yet there is sƟ ll much more work to be 
done and I look forward to reading the contribuƟ ons to 
our next Award in 2013!

David MarƟ n

Chairman, ISSF Health and Environment CommiƩ ee



Secretary General’s Message

During 2012, the world stainless steel industry is 
celebraƟ ng a century since stainless steel was fi rst 
discovered and commercialised. In those 100 years, the 
industry has grown rapidly and the range of products 
expanded dramaƟ cally.

But with our success has come responsibility. For many 
decades the stainless steel industry has been acutely 
aware of the need to operate in a sustainable way. But 
we have also been aware that sustainability is about 
more than just respect for the environment.

For the members of ISSF, it also means respecƟ ng the 
people who work in the industry by providing them 
with safe working condiƟ ons. Sustainability is also 
about creaƟ ng profi table businesses which generate 
employment and income for the communiƟ es in which 
they are located. By achieving this, we can support the 
many people and businesses who rely on the stainless 
steel industry to provide them with this unique 
material.

The ISSF Sustainability Award is a reminder that 
we must conƟ nually focus on all three pillars of 

sustainability: People, Profi t and Planet. In these cases 
studies for the 2012 Award, you will read some of the 
many contribuƟ ons ISSF’s members are making in these 
areas. 

This year we have added a new category to the Award 
– Value to Customers. This category recognises the 
importance of our downstream customers, without 
whom there would be no need for stainless steel.

The winners of ISSF’s 2012 Sustainability Award will be 
announced during our Annual Conference to be held 
in Beijing during May. However, I would like to take 
this opportunity to acknowledge the contribuƟ on all 
members of ISSF are making to sustainability. Only by 
succeeding in those eff orts will we create an industry 
that can survive, and thrive, for another century of 
innovaƟ on.

Pascal Payet-Gaspard

Secretary General, InternaƟ onal Stainless Steel Forum
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01 Acerinox Energy effi  ciency improvements
02 Fire-resistant oil recovery
03 Aperam Added-value residue
04 Healthy and Safety day
05 SolarStyl®: New building-integrated 

photovoltaic system
06 Baosteel Cold rolling mill improvements lead to 

beƩ er products
07 Columbus Stainless Calcium nitrate recovery
08 JFE Steel Safety improvement during roll-change 

operaƟ on
09 Jindal Stainless Ltd. An integrated & result-oriented approach to 

sustainable EMS
10 Energy sustainability: Energy saved is 

energy generated
11 InducƟ on training programme for graduate 

engineers
12 InsƟ lling a posiƟ ve safety culture
13 Pickling acid management – more than just 

recovery
14 ScienƟ fi c competency mapping
15 Training on hydraulics

Summary of Case Studies
All ISSF member companies were invited to submit 
entries for the 2012 Sustainability Award. FiŌ een 
companies submiƩ ed a total of 36 entries. These 
members operate stainless steel plants in Africa, Asia, 
Europe, and South America.

Members were asked to choose a category that 
best described their entry. In many cases, mulƟ ple 
categories were selected.

The following table summarises the entries received.
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16 Nippon Metal 
Industry

Development of a low nickel austeniƟ c 
stainless steel

17 Improvement in recycling performance
18 Nippon Yakin 

Industry
Round-dot paƩ erned stainless steel plate is easy 
to clean

19 Nisshin Steel Modifi ed ferriƟ c grade developed for hot water 
applicaƟ on

20 NAS Slag dust control
21 Outokumpu ConƟ nuous improvement in energy effi  ciency
22 ECO-EPD’s answer green building scheme 

requirements
23 Light duplex road tankers reduce emissions and 

increase payload
24 POSCO Providing a complete customer soluƟ on
25 Reducing acid consumpƟ on
26 SAIL Training leads to the successful commissioning of 

a melt shop
27 TISCO Growing stainless steel producƟ on in an urban 

area
28 High effi  ciency uƟ lisaƟ on of remaining heat
29 YUSCO Improvement in compressor effi  ciency
30 On-the-job training for employees
31 Fuel subsƟ tuƟ on reduces CO2 from steam system
32 Industry & university cooperaƟ on to increase 

stainless steel use
33 Modifi caƟ ons to the gravity dust separator in the 

converter
34 Improvements in slag recycling
35 First Taiwanese cerƟ fi caƟ on of stainless steel’s 

carbon footprint
36 Improvement in safety protecƟ on
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What Makes Stainless Steel 
a Sustainable Material?

Before we can determine whether stainless steel is a 
sustainable material, we should fi rst defi ne what we 
mean by sustainability in relaƟ on to what is known as 
the triple boƩ om line: People, Planet and Profi t.

People
The material, in its use or in its producƟ on process, 
respects the human being, especially in terms of health 
and safety. A sustainable material does not harm the 
people working to produce it, or the people who handle 
it during its use, recycling and ulƟ mate disposal. 

Stainless steel is not harmful to people during either its 
producƟ on or use. A protecƟ ve layer forms naturally on 
all stainless steels because of the inclusion of chromium. 
The passive layer protects the steel from corrosion 
– ensuring a long life. As long as the correct grade of 
stainless is selected for an applicaƟ on, the steel remains 
inert and harmless to the people who handle it and the 
environment.

These characterisƟ cs have made stainless steel the 
primary material in medical, food processing, household 
and catering applicaƟ ons.

Planet
The emission footprints of the material, especially those 
related to carbon, water and air, are minimised. Reuse 
and recyclability are at high levels. The material has low 
maintenance costs and a long life, both key indicators 
that the impact of the material on the planet is at the 
lowest levels possible.

The electric arc furnace (EAF), the main process used to 
make stainless steels, is extremely effi  cient. An EAF has 
a low impact on the environment in terms of both CO2 
and other emissions. The EAF is also extremely effi  cient 
at processing scrap stainless, ensuring that new stainless 
steel has an average recycled content of more than 60%. 

Stainless steels are easily recycled to produce more 
stainless steels and this process can be carried on 

indefi nitely. It is esƟ mated that about 80% of stainless 
steels are recycled at the end of their life. As stainless 
steel has a high intrinsic value, it is collected and recycled 
without any economic incenƟ ves from the public purse.

Profit
The industries producing the material show long-term 
sustainability and growth, provide excellent reliability 
and quality for their customers, and ensure a solid and 
reliable supply-chain to the end consumer.

Choosing stainless steel for an applicaƟ on ensures that it 
will have low maintenance costs, a long life and be easy 
to recycle at the end of that life. This makes stainless 
an economical choice in consumer durables (such as 
refrigerators and washing machines) and in capital 
goods applicaƟ ons (such as transportaƟ on, chemical and 
process applicaƟ ons). 

Stainless steels also have beƩ er mechanical properƟ es 
than most metals. Its fi re and corrosion resistance make 
stainless a good choice in transportaƟ on, building or 
public works such as railways, subways, tunnels and 
bridges. These properƟ es, together with stainless steels’ 
mechanical behaviour, are of prime importance in these 
applicaƟ ons to ensure human beings are protected and 
maintenance costs are kept low.

Stainless also has an aestheƟ cally pleasing appearance, 
making it the material of choice in demanding 
architectural and design projects. 

Taking into account its recyclability, reuse, long life, low 
maintenance and product safety, the emissions from the 
producƟ on and use of stainless steels are minimal when 
compared to any other alternaƟ ve material. A detailed 
and precise analysis of the sustainability of stainless steel 
makes the choice of stainless a logical one. This might 
explain why, as society and governments are becoming 
more conscious of environmental and economic factors, 
the growth in the use of stainless steel has been the 
highest of any material in the world.
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Challenge

Acerinox

Energy efficiency improvements

In 2005, Acerinox introduced a plan to reduce CO2 
emissions. The project required us to undertake a 
conƟ nuous study of our processes and to implement 
the best available techniques. As direct emissions 
mainly originate from the intensive use of fuel, our 
main acƟ ons were focused on the reducƟ on of natural 
gas consumpƟ on.

Energy intensity Greenhouse gas emissions New processes & products

01



ISSF Sustainability Award 2012: Case Studies Page 10

Outcome

Action
Our fi rst investment was in heat recovery boilers. One 
was installed to recover heat from the pre-heaƟ ng 
furnace of the hot rolling mill, while another was 
installed to recover heat from the annealing furnace of 
the cold rolling mill.

In the recovery boilers, heat from the exhaust gases 
from these furnaces is used to produce steam which is 
returned as heat to the process.

The need for steam from convenƟ onal gas-fi red boilers 
is reduced, minimising our natural gas use. Installing 
the heat recovery boilers has achieved cost-savings as 
less natural gas needs to be purchased. However, the 
major gain has been a 6% reducƟ on in total emissions.

This improvement in energy effi  ciency refl ects the 
commitment of Acerinox’s Board to improve the 
company’s environmental performance.
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Challenge

Acerinox

Fire-resistant oil recovery

Material effi  ciency New processes & products

Waste generaƟ on may be one of the main 
environmental impacts of any industrial acƟ vity. 
Recovering and reusing wastes at every opportunity 
minimises this impact. The steel industry has already 
been quite successful at implemenƟ ng processes to 
recover wastes such as metals and acids produced 
during steelmaking.

Acerinox has conƟ nued to looking for new ways to 
recover waste material. The latest iniƟ aƟ ve from the 
Environmental CommiƩ ee is a process to recover used 
oil from cold rolling lines.

02
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Outcome

Action
The project is focused on the recovery of fi re-resistant 
oils from the annealing and pickling lines. During the 
project, the following acƟ ons have been taken:

• The area fused for the extracƟ on and storage of 
used oil has been improved.

• Investments have been made in the equipment 
required to collect and process the oils.

• Analysis of the recovered oil is performed to check 
its quality before it is reused.

Used fi re-resistant oil has been extracted from the cold 
rolling lines successfully and none is disposed of as 
waste. New fi re-resistant oil consumpƟ on has dropped 
by 74% resulƟ ng in signifi cant cost savings.

The results have been welcomed by Acerinox’s 
Environmental CommiƩ ee. The project has been such 
a posiƟ ve experience, that new lines of treatment are 
now under consideraƟ on and the recovery of other 
types of oils will be the subject of future studies.
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Challenge

03

Aperam

Added-value residue

Energy intensity Material effi  ciency Value to customers

The Wastewater Treatment Plant (WWTP) of Aperam’s 
Timoteo plant in Brazil generates an average of 2,100 
tonnes of sludge each month. This represents around 
17 kg of waste per tonne of steel produced. Sludge 
represents the biggest volume of waste generated by 
the plant.
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Outcome

Action

A material that was previously treated as waste was 
made available to the ceramic industry. AŌ er extensive 
tesƟ ng, this waste product became a raw material for 
the producƟ on of bricks in the ceramic industry. 

The ceramic industry is able to reduce its use of clay, a 
fi nite natural resource, and replace it with a by-product 
generated during the producƟ on of stainless steel.

We are already providing the recovered material to 
one client in the ceramic industry. The next step will be 
to commercialise the process and off er the material to 
other companies. In this way, a market will be created 
for all of the sludge generated in the plant.

As an addiƟ onal benefi t, the waste yard at Aperam 
Timoteo will have a longer life cycle.

Before exploring possible applicaƟ ons for the material, 
we fi rst made a careful analysis of the material using 
chemical analysis, electron microscopy scanning, and 
X-ray diff racƟ on. The aim was to idenƟ fy whether 
heavy metals were present in the mud and at what 
percentages.

IniƟ ally, the idea was to fi nd a way of reusing 
the material in the steelplant. However, the high 
concentraƟ ons of phosphorus and sulphur in the 
sludge made this soluƟ on technically impossible.

Based on the results of the chemical evaluaƟ on, we 
started looking for possible applicaƟ ons in the ceramic 
industry. We started by characterising the waste 
according to Brazilian Standard NBR 10.004/2004. This 
showed the sludge was non-hazardous and an inert 
material. 

AŌ er idenƟ fying an interested ceramics company, we 
made an analysis of the suitability of the clay as a raw 
material for the producƟ on of bricks, also according 
to NBR 10.004. This also resulted in the material being 
characterised as non-hazardous and inert.

As part of the test, a part of the dried sludge was mixed 
with the clay in proporƟ ons of 5, 10, 15 and 20%. AŌ er 
the sample bricks were produced, they were sent 
for analysis according to the NBR 10.004. The results 
indicated the bricks were non-hazardous and inert 
materials.

In tests of their physical endurance, the bricks met 
industry standards and showed a strength gain of 
around 50%. This exceeded the strength of bricks made 
only from regular clay.
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Challenge

04

Aperam

Health and Safety day

Employee training Safety

Our challenge was also to hold our fi rst group-wide 
Health and Safety Day in order to introduce our 
global workforce to our zero-accident culture. As a 
new company, we wanted to engage and moƟ vate 
our employees through this acƟ ve awareness-raising 
event. The aim was to develop a safety culture which 
is embraced at every Aperam site and to transform our 
workplace into the safest workplace in the industry.



ISSF Sustainability Award 2012: Case Studies Page 16

Outcome

Action
Prior to the actual event, Aperam’s Health and Safety 
(H&S) CommiƩ ee prepared a programme of events 
for the day. The H&S CommiƩ ee developed standards, 
exchanges of good pracƟ ces, guidelines and a H&S 
roadmap for 2011. 

Some of the acƟ ons planned for the actual Day 
included re-examining safety procedures, an exchange 
of good pracƟ ces on fair play roll-out, thinking before 
acƟ ng, safety for newcomers, and many more.

The main driver of Aperam’s H&S CommiƩ ee is 
our belief in proximity management. The following 
principles guide our acƟ ons:

• All injuries and work related illness can and must 
be prevented.

• Management is directly accountable for health and 
safety performance.

• CommunicaƟ on to employees and involving them 
in training is essenƟ al.

• Everybody has a role to play in prevenƟ ng injuries 
and illness.

• Excellence in health and safety supports excellent 
business results.

Health and Safety Day took place on 28 April 2011. Out 
of hundreds of acƟ viƟ es, key highlights included:

• In some locaƟ ons, up to 100% of employees 
parƟ cipated in the event. This was the case in 
Rodange, Imhua, Barranquilla, Ibérica and Detroit.

• Many construcƟ ve safety related exchanges took 
place between producƟ on and administraƟ ve 
employees.

• Senior management visited several plants across 
the Group. In addiƟ on to their parƟ cipaƟ on in the 
acƟ viƟ es with the local teams, they also carried out 
shop-fl oor safety audits.

• Subcontractors took part in the event and 
workshops were run in cooperaƟ on with them at 
many sites.

• In Timoteo, Gueugnon and Chatelet, local 
authoriƟ es and neighbourhood commiƩ ees 
parƟ cipated in the acƟ viƟ es and even organised 
stands.

During 2011, Aperam’s Health and Safety performance 
improved notably. Our lost-Ɵ me accident (LTA) 
frequency rate for employees and contractors dropped 

• Health and safety must be integrated into our 
business management processes.

Using these drivers, each site was able to prepare 
acƟ viƟ es that would build on, and enhance our safety 
culture.

Members of Aperam’s Management CommiƩ ee, Board 
Members and all leaders have taken part in the acƟ ons.

to 0.7 per million worked hours. This represents an 
improvement of 65% compared to 2010 fi gures.

This improvement was achieved without resorƟ ng to 
restricted work (RW). The RW frequency rate has also 
improved by 35% compared to 2010.

Aperam’s H&S CommiƩ ee is currently preparing the 
2012 ediƟ on of our Health and Safety Day.
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Challenge

05

Aperam

SolarStyl®: New building-integrated 
photovoltaic system

Greenhouse gas emissions Material effi  ciency New processes & products Value to customers

Today, building-integrated photovoltaic (BIPV) 
installaƟ ons mostly uƟ lise aluminium in structural 
components. However, aluminium has very poor 
guarantees regarding mechanical and electrical safety. 
Aperam wanted to create a new stainless steel product 
for this applicaƟ on and increase the amount of green 
energy generated by the photovoltaic system.

The new system also had to:

• Simplify the design of photovoltaic roofs and 
facades.

• Reduce the installaƟ on cost of BIPV modules

• Ensure the water and air Ɵ ghtness of the enƟ re 
photovoltaic structure

• Provide beƩ er mechanical resistance

• Off er a wider range of colours and fi nishes for the 
frame and its fi ƫ  ngs.

• Provide easy installaƟ on and fast mounƟ ng. 

• Make hot air recovery possible.

• Be adaptable to any kind of BIPV module.



ISSF Sustainability Award 2012: Case Studies Page 18

Outcome

Action
In partnership with two companies which specialise 
in photovoltaic technology, Aperam has developed 
a system of stainless steel parts, plasƟ c parts and 
electrical connectors. Known as SolarStyl®, the system 
frames the photovoltaic module during its manufacture 
and reduces the Ɵ me and cost of incorporaƟ ng 
photovoltaic modules on a building’s roof or facade.

SolarStyl® consists of:

• A frame for PV modules which is made from a thin 
folded stainless steel sheet.

• A hollowed frame which integrates the wiring 
and connectors and complies with internaƟ onal 
standards.

• Electrical plug and play technology.

• BIPV modules which are easy to mount and are 
automaƟ cally interconnected.

• A clip fi xing system to keep the BIPV modules in 
place.

The system provides excellent mechanical performance 
and can bear staƟ c pressure and depression up to 5400 
Pa. Aperam can supply the frame and its fi ƫ  ngs in a 
wide range of colours.

SolarStyl® is the only BIPV steel soluƟ on on the 
market. It is an innovaƟ ve stainless steel system with 
remarkable performance and very good aestheƟ cs. An 
innovaƟ ve connector system simplifi es the connecƟ ons 
between the BIPV modules on the roof or on the 
facades of the building. To date, 2,000 SolarStyl® 
modules have been installed in France.

By decreasing the cost of the photovoltaic modules and 
increasing their performance, Aperam is promoƟ ng 
the use of photovoltaic energy and contribuƟ ng to the 
development of renewable energy.

The parts and connectors can be used by any 
photovoltaic system manufacturer. They are adaptable 
to the diff erent types of photovoltaic laminates 
available on the market. The parts can also be used to 
frame thermal modules or glass roofs. 

An assembly kit of rails and sleepers allows faster 
incorporaƟ on of BIPV modules on buildings. The kit is 
adaptable to diff erent types of photovoltaic modules.

Several companies have already obtained licences to 
produce and install SolarStyl® structures. A consorƟ um, 
led by Aperam Alloys, has developed a roboƟ c system 
which can produce SolarStyl® frames on an industrial 

The same design can also be used for solar thermal 
panels, glass panels and roof windows.

scale. Operated by a French company, the new 
producƟ on line will be able to frame 100,000 BIPV 
modules each year.

Aperam and its partners are currently examining how 
SolarStyl® can be applied to other building-integrated 
systems such green roofs, or thermal solar hot water 
applicaƟ ons. This system is adaptable to many diff erent 
applicaƟ ons and is parƟ cularly suitable for aestheƟ c 
projects in both public buildings and individual homes.

Aperam Alloys is applying for internaƟ onal cerƟ fi caƟ on 
in order to create a new standard for the SolarStyl® 
BIPV system. 

The global market for BIPV is esƟ mated to be more 
than 50 million square meters per year. SolarStyl® aims 
to corner a signifi cant share of this market.
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Challenge

06

Baosteel Stainless Steel Co., Ltd.

Cold rolling mill improvements lead 
to better products

Baosteel’s tandem cold rolling mill (TCM) is faster than 
the company’s Sendzimir mill and has a higher yield. 
However, it is diffi  cult to control the profi le during 
processing.

As emulsion is used as a lubricant instead of tradiƟ onal 
rolling oil, it is more likely to cause scratch defects 
on the strip surface if improperly used. This reduces 
surface quality.

New processes & products
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Outcome

Action
To solve the problem, the following acƟ ons have been 
taken:

• The ingredients in the emulsion have been 
opƟ mised.

• The cold rolling process has been opƟ mised.

• The material design of the rollers has been 
changed.

Stable batch producƟ on of ferriƟ c stainless steels for 
automoƟ ve exhaust systems has been realised.

Compared to the Sendzimir mill, the TCM is more 
effi  cient and consumes less energy. At the same Ɵ me, 
yield is enhanced.

The surface quality and properƟ es of the product now 
meet standard requirements and have been well-
received by our customers.

The technology has also been successfully transferred 
to the producƟ on of other super-pure ferriƟ c stainless 
steels.
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Challenge

Columbus Stainless

Calcium nitrate recovery

Material effi  ciency

AŌ er pickling, acid effl  uents are neutralised and 
metals are removed, the fi ltrate sƟ ll contains 
dissolved salts, primarily calcium nitrate. Normally 
this substance is disposed of as waste.
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Outcome

Action
The fi ltrate is concentrated by evaporaƟ ng the water. 
The resulƟ ng concentrated calcium nitrate soluƟ on is a 
marketable product.

The calcium nitrate soluƟ on is sold to the explosives 
industry where it is used as feedstock in the 
manufacture of explosives.
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Challenge

08

JFE Steel

Safety improvement during roll 
change operation

Safety

Roll changes on the looper had to be done manually 
because the looper is posiƟ oned under the pickling 
tank, while the crane is above the tank. As the 
space was narrow and poorly lit, the work was both 
dangerous and ineffi  cient.
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Outcome

Action
To improve the operaƟ on, JFE developed a carriage for 
use during the roll change. The carriage can be easily 
assembled and disassembled at the deck of the pickling 
tank.

The installaƟ on of the new roll changing equipment has 
led to signifi cant safety and effi  ciency improvements 
including:

• Roll balancing and dangerous manual operaƟ ons 
have been eradicated.

• The removal of these dangers has changed the risk 
level for this operaƟ on from level 3 to level 1.

• The Ɵ me taken to change all fi ve rolls on the looper 
dropped from six hours to two hours and forty 
minutes.

The new roll-change equipment
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Challenge

Jindal Stainless Ltd. 

An integrated and result-
oriented approach to sustainable 
environmental management systems
EMS

The transiƟ on to a stable and opƟ mised stainless steel 
manufacturing facility creates its own set of challenges. 
In order to insƟ l a culture of sustainability and value-
adding amongst our young plant engineers, Jindal 
Stainless sought to implement the following strategies:

• Promote ProacƟ ve Sustainability in all 
environmental management system (EMS) 
funcƟ ons such as environmental management 
and monitoring, water and energy conservaƟ on, 
material effi  ciency, waste management, 
technological and operaƟ onal excellence, 
emergency preparedness, housekeeping, 
horƟ culture, and others. 

• Develop in-house and self-suffi  cient Environment, 
Health and Safety consulƟ ng and engineering 
capabiliƟ es.

• Focus on environmental engineering and 
sustainability, polluƟ on control and abatement at 
source, and waste minimisaƟ on.

• Adopt best available technologies (BAT), and 
best pracƟ ces in areas such as technology and 
benchmarking.

• Prepare young engineers for the next level.
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• BeauƟ fy and maintain the plant to internaƟ onal 
standards.

• ConƟ nually demonstrate that Jindal Stainless is a 
legally compliant, compeƟ Ɵ ve, forward looking, 
and environmentally and socially responsible 
corporate ciƟ zen.
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Outcome

Action
To achieve this goal we:

• Established a truly knowledge-based resource centre 
– the Centre for Environmental Excellence (CEE). 
The CEE is supported by a state-of-the-art in-house 
environmental laboratory, a network of online stack 
and ambient air-quality analysers, a research and 
development group, electronic Knowledge Centre 
(library), and a surveillance monitoring team.

• Implemented an Integrated Management System 
(IMS) for quality, environmental factors, and 
occupaƟ onal health and safety which meets globally 
recognised standards. 

• Gathered the collecƟ ve knowledge of our staff  
through acƟ ve communicaƟ on and parƟ cipaƟ ve 
sessions. These included fortnightly theme-based 
campaigns, brainstorming sessions, and reviews. 
SuggesƟ ons on improving our EHS performance are 
welcomed and rewarded with incenƟ ves. There is 
also zero tolerance of non-compliant behaviours.

• Transformed the concerns of our people into policy 
and strategy;

• Transferred knowledge through our monthly EHS 
journal (Saath Saath – We Are All in This Together), 

The iniƟ aƟ ves we have implemented have yielded the 
following benefi ts:

• Jindal Stainless obtained globally recognised 
management system cerƟ fi caƟ ons.

• We achieved legal compliance and enhanced the 
sound green governance image of the corporaƟ on.

• Gained the goodwill and confi dence of our 
stakeholders.

• The CEE has been recognised as a qualifi ed 
environmental consultant by the state Environment 
ministry’s PolluƟ on Control Board. The qualifi caƟ on 
lasts for three years (unƟ l December 2014). 

• Our workforce has been moƟ vated to become 
environmentally sensiƟ ve and aware! ParƟ cipaƟ ve 
sessions have resulted in sustainable soluƟ ons for all 
environmental issues. Product quality improved and 
yield has increased by 20%.

• Highly effi  cient polluƟ on control systems have 
been implemented, reducing waste and effl  uent, 
and improving the working environment and its 
aestheƟ cs.

• Flue gas waste heat recovery plants and a steam 

and coke oven gas pipeline network have been 
implemented across the plant. This has led to a 
reducƟ on in fuel consumpƟ on and greenhouse gas 
emissions.

• A rain water harvesƟ ng facility has been installed to 
capture, treat and recycle 0.6 million litres of water 
for plant operaƟ ons during the rainy season.

• AdopƟ on of sustainable and best available 
technologies has led to zero effl  uent being 
discharged from the plant.

• Recyclable wastes are properly handled with zero 
spills or leakages. Waste volume has been reduced 
and material effi  ciency improved. 

• Over 33% of the land area has been planted with 
trees as part of a Green Belt.

• We received the 2011 PolluƟ on Control Award for 
the Industrial Sector from the state PolluƟ on Control 
Board, for exemplary environmental management.

• Many naƟ onal awards were received during 2011-
12 for good green governance, environmental and 
water management, water conservaƟ on, and our 
anƟ -polluƟ on drive amongst others.

and by providing access to real Ɵ me environmental 
data and our EHS web portal.

• Effi  ciently used resources through management 
pracƟ ces and technological improvements.

• ConƟ nually pushed the implementaƟ on of our EMS 
policy unƟ l it became an inherent pracƟ ce.

• Adopted state-of-the-art polluƟ on control systems. 

• Reused 100% of the fl y ash generated at the plant to 
develop abandoned or degraded waste land outside 
the mill and turn it into public space.

• Developed a comprehensive by-product 
management plan. The plan calls for all possible 
wastes to be turned into valuable resources.

• ImplementaƟ on of housekeeping and a concrete 
road network inside the enƟ re plant. 

• Developed dedicated corporate social responsibility 
and environmental programmes to develop 
sustainable conservaƟ on and environmental 
management projects in the local community.

• Achieved accreditaƟ ons and recogniƟ on from both 
state and naƟ onal governments.
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Challenge

Energy saved is energy generated

Energy intensity

Jindal Stainless Ltd.

The steel industry is very energy intensive. Energy 
accounts for 35 to 40% of the total producƟ on cost of 
stainless steel. Energy is a major raw material and is 
used heavily in stainless steel manufacturing processes 
such as melƟ ng, casƟ ng, hot rolling, annealing, pickling, 
re-rolling, sliƫ  ng and others. Energy costs increases 
each day, leading to higher prices for our products and 
creaƟ ng tough compeƟ Ɵ on in the global market. At 
the same Ɵ me, wasted energy causes environmental 
polluƟ on through its CO2 emissions.
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Outcome

Action
The following acƟ ons have been taken to reduce 
energy use:

• An energy management system collects data on the 
energy use of each producƟ on line.

• ProacƟ ve condiƟ on-based maintenance is carried 
out using tools such as thermal imaging, vibraƟ on 
monitoring and improved automaƟ on.

• Energy conservaƟ on is promoted through energy 
audits, quizzes, and posters. Energy teams 
comprising all levels of staff  has been established 
on the shop fl oor.

• Lines are run at their opƟ mum speed to improve 
producƟ vity and yield.

• Breakdowns have been reduced through proacƟ ve 
and planned maintenance.

• Furnace effi  ciency has been improved through 
automaƟ on.

The changes we have implemented have improved 
energy intensity and:

• Reduced product cost, helping us to compete in the 
market.

• Reduced CO2 emissions as energy is saved.

• Reduced the need for back-up power 
arrangements.

• Increased energy saving awareness within the 
company.

• Resulted in an award for energy conservaƟ on from 
the naƟ onal Ministry of Power.
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Challenge

Induction training programme for 
graduate engineers

Employee training

Jindal Stainless Ltd. 

Our goal when recruiƟ ng talented graduate engineers 
is to transiƟ on them to become high performing 
employees and future leaders of Jindal Stainless 
Limited. Developing them into self-moƟ vated 
professionals who understand Jindal’s values means 
they can eff ecƟ vely contribute to the company’s 
performance in a challenging environment.

11
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Outcome

Action

Since the programme was introduced in 2009 our 
graduate trainees have become highly moƟ vated and 
retenƟ on rates have improved dramaƟ cally (see graph).

A unique programme, based on Jindal Stainless Ltd’s 
knowledge, was developed to grow these trainees 
in a real work situaƟ on. The two year programme is 
designed to develop all facets of the trainee engineer 
so that they are a beƩ er corporate ciƟ zen who can 
provide leadership to the organisaƟ on in the future.

The intense, yet sensiƟ ve programme sets new 
standards in resource development, and provides 
rich benefi ts for the young graduates in terms of their 
personal and professional growth. 

The objecƟ ves of the two year training scheme are 
shown in the following table.

Objec  ve Achieved through
FamiliarisaƟ on with the organisaƟ on Training
Awareness of funcƟ onal processes Classroom training
FamiliarisaƟ on with cross funcƟ onal processes Cross funcƟ onal training
Exposure to industry best pracƟ ces Industrial visits
Understanding customers Customer visits
Learning by doing On-the-job training
Exposure to real assignments Improvement projects and assignments
Developing reading and comprehension Book review
Developing managerial competencies Managerial training
Developing behavioural competencies Behavioural training
Tapping young minds for innovaƟ ve ideas and improvements SuggesƟ ons and improvement ideas
Becoming a beƩ er corporate ciƟ zen Mentoring
ConƟ nuous monitoring of learning and providing feedback Review



ISSF Sustainability Award 2012: Case Studies Page 31

Challenge

Instilling a positive safety culture

Safety

Jindal Stainless Ltd.

As Jindal Stainless Ltd operates a large scale plant with 
a wide spectrum of acƟ viƟ es, it has always been a 
challenge to create a posiƟ ve safety culture amongst 
the local temporary workforce. The workers come 
from diverse cultural backgrounds and the trades 
represented vary depending on the project.

To nurture and sustain a safe and healthy work 
environment we must consistently promote safe 
behaviour and pracƟ ces. As well as prevenƟ ng 
accidents, this approach also provides moƟ vaƟ on and 
saƟ sfacƟ on for the workers.
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Outcome

Action

The following signifi cant benefi ts have emerged from 
our iniƟ aƟ ves:

• There has been a sustained focus on eliminaƟ ng the 
cause of accidents at source. ProacƟ ve control of 
accident causes (not reacƟ ve) and adopƟ on of line 
responsibility has become deeply rooted at all levels 
of the organisaƟ on.

• Our legally compliant organisaƟ on is now achieving 
global safety benchmarks.

• System-driven best pracƟ ces are included in out 
Integrated Management System (IMS) Policy. A 
goal-driven IMS System, with a high degree of 
accountability, is in place and policy objecƟ ves are 
being met.

• A safe concrete road network has been established 
within the plant. Motor cycles are completely 
prohibited inside the premises.

• Our On-site Emergency Plan has been well tested 
and is accepted by the statutory authoriƟ es. Our 
well-equipped Emergency Control Room and Fire 
and Rescue Emergency Preparedness plan have 
demonstrated that fi re tenders can respond to an 

A posiƟ ve safety culture can only be achieved with 
the direct involvement of every individual and the 
leadership line managers. This is conƟ nually insƟ lled by 
enhancing safety vigilance, responsibility, accountability 
and empowerment at each and every level of the 
organisaƟ on. Specifi c acƟ ons include:

• A safety responsibility matrix was devised for all 
plants and a designated person placed in charge 
of safety in each area. These Safety Champions are 
empowered take acƟ on and remain responsible 
and accountable for safety promoƟ on, issues, and 
even safety lapses if major near-misses, injuries or 
accidents occur in their area.

• Three-Ɵ er Departmental Safety CommiƩ ees were 
established and required to hold structured Safety 
MeeƟ ngs each fortnightly in their department. 
Monthly safety briefi ngs are held with all contractors 
and there is a monthly review of safety at the Apex 
Management CommiƩ ee.

• Monthly Safety Sharing meeƟ ngs are held with 
safety professionals from neighbouring industries.

A dedicated Safety Training Centre (STC) was also 
established. The STC is equipped with mulƟ media 
faciliƟ es, training modules, a safety library, and safety 

incident in less than seven minutes at all Ɵ mes of 
the day.

• A well-equipped occupaƟ onal health centre (OHC) 
and crèche have been established.

• Risk assessment of every criƟ cal job is carried out, 
and strict adherence to safe work procedures is 
observed.

• BeƩ er management of hazardous chemicals.

• The longest accident-free period has been achieved. 
No occupaƟ onal health diseases have been 
observed to date.

• Trained process personnel have taken on the role of 
safety leaders in their respecƟ ve plant areas.

• Safe, hygienic, and healthy working condiƟ ons are 
provided.

• We meet customer requirements on EHS, and 
therefore achieve ready acceptance of our products. 

• We received the state government safety award in 
both 2010 and 2011 from the Ministry of Labour and 
Employment. We have received many other naƟ onal 
awards for accident prevenƟ on and excellence in 
occupaƟ onal health and safety.

videos. It is used daily to provide audio-visual based 
inducƟ on and job-specifi c safety training.

Enthusiasm and ownership of safety is insƟ lled 
and sustained through various types of innovaƟ ve 
engagement programmes such as counselling, 
interacƟ ve training, and accountability. These are held 
at regular intervals. Some popular and result-oriented 
programmes we have found to be successful include: 

• Plant-wide displays of safety messages, posters, 
slogans, and safe work instrucƟ ons.

• DistribuƟ on of pamphlets, such as Traffi  c Safety 
Guidelines and Road Map, to all drivers at the entry 
gate. Safe Material Handling guidelines are given to 
all liŌ  and crane operators.

As an integral part of our EHS system, various safety 
studies and training is carried out in order to eliminate 
hazards and prevent accidents. Some acƟ ons include:

• Safe OperaƟ ng Procedure and Safe Maintenance 
Procedures have been developed and are enforced. 

• Internal and external audits and inspecƟ ons are 
carried out in order to idenƟ fy breaches of our 
safety regulaƟ ons.
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Challenge

13

Jindal Stainless Ltd. 

Pickling acid management – more 
than just recovery

EMS New processes and products

Pickling is one of the processes in the producƟ on of 
stainless steel. A pickling bath, containing hydrogen 
fl uoride (HF) and nitric acid (HNO3), is used to clean 
oxide scale off  the stainless steel. The scale originates 
during heat treatment in the steel forming process.

Each pickling bath is used for as long as possible. New 
acid is added to replace that lost during the metal 
cleaning process. Eventually, high concentraƟ ons of 
metal oxides mean that the pickling bath needs to be 
completely replaced. Failure to replace the pickling 
bath at the correct Ɵ me can result in poor fi nish quality 
of the stainless steel and low producƟ vity.

Replacing the bath results in:

• ConsumpƟ on of high levels of fresh acid.

• ConsumpƟ on of high levels of chemicals to treat 
the waste acids.

• A large quanƟ ty of solid material (sludge).
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Outcome

Action
To overcome these problems, an Acid Management 
System has been installed. The system enables us to 
opƟ mise our acid-metal processes including:

•  ConƟ nuous acid-metal separaƟ on

•  Maintenance of acid concentraƟ ons in the bath 
through analysis and addiƟ ons

•  Removal of suspended solids removal

•  Process circulaƟ on

•  Acid recovery using the closed-loop pickling system.

ConƟ nuous removal of suspended solids from the acid 
eliminates the need to dump the waste acid due to 
sludge build-up. It extends the working life of each bath 
signifi cantly.

ConƟ nuous acid-metal separaƟ on enables us to remove 
dissolved metal contaminants and recycle acid back into 
the pickling process. Using acid fi ltraƟ on and recovery 
technology, large acid savings are achieved.

Savings in neutralisaƟ on chemicals, such as lime or 
sodium hydroxide, are achieved and the cost of disposing 
of the resulƟ ng precipitated solids is reduced. 

Other benefi ts include:

• Decreased solid wastes from the neutralisaƟ on of 
pickling waste

• Reduced consumpƟ on of waste-water treatment 
plant chemicals 

• Reduce consumpƟ on of fresh acid and rinsing water.

•  Consistent product quality by eliminaƟ ng process 
variaƟ ons

•  Increased producƟ vity.
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Challenge

14

Jindal Stainless Ltd. 

Scientific competency mapping

Employee training

A competency mapping system is essenƟ al in order 
to idenƟ fy need-based and level-based training, 
succession planning, job rotaƟ on and inter-
departmental deployment. The system helps to 
develop an eff ecƟ ve organisaƟ onal reporƟ ng structure 
and align it with an eff ecƟ ve integrated management 
system (IMS).

The biggest challenge for Jindal Stainless was during 
the transiƟ onal phase of the plant’s development – 
the stage where we moved from project to operaƟ on. 
This was an acƟ vity based phase, in which need-based 
training or idenƟ fying competencies was Ɵ me driven.
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Outcome

Action
The competency mapping process was iniƟ ated 
through semi-operaƟ onal, stabilised units with 
defi ned posiƟ ons. Standard operaƟ ng pracƟ ces (SOP) 
were prepared in consultaƟ on with the heads of all 
departments and aligned with the needs of both the 
technical and behavioural areas. The competency 
needs were captured in a structured format using a 
scienƟ fi c process of assessment. This included:

• Defi ning competency requirements for each 
posiƟ on. The competency assessment was 
validated by the head of the department.

• Determining scoring scale and weighƟ ngs. A score 
and weighƟ ngs were established based on the 
responsibility level of each posiƟ on. 

• Assessment of the competency gap.

• PrioriƟ saƟ on of training needs. An annual training 
calendar was prepared for criƟ cal, essenƟ al and 
desired training.

• Assessment of the training needs for each 
individual for the current and subsequent years.

These iniƟ aƟ ves resulted in the following outcomes:

• The list of training acƟ viƟ es was prioriƟ sed. CriƟ cal 
needs were urgently addressed in the Current Year 
Training Calendar. EssenƟ al and desired trainings 
were scheduled for subsequent years. A target of 
three days training was set for each employee, 
but analysis showed that criƟ cal training could be 
completed in the fi rst year at the rate of 4.08 days/
employee.

• The average competency profi le was assessed on 
behavioural as well as funcƟ onal competencies. 
The organisaƟ onal structure of all operaƟ onal units 
was frozen based on the defi ned competencies 
and this helped in idenƟ fying criƟ cal posiƟ ons. 
They were given priority in terms of in-house and 
external training and career succession planning.

• Succession planning was performed on the 
available vacant posiƟ ons and the vacancies were 
fi lled via internal recruitment. Priority was given to 
the competency raƟ ng or profi le of the individual.

• An on-line training management portal was 
developed in-house. Staff  use the system to 
nominate themselves for internal training 

programmes. The system includes an opƟ on which 
enables department heads to validate the training. 
It also enables us to track training coverage and 
assess backlogs.

• Needs-based training modules were developed 
based on the instrucƟ on design (ID) process. 
Training iniƟ aƟ ves were more focused on the needs 
of the individual and the idenƟ fi ed competency 
gaps. There has been a notable improvement in 
technical competency and an increased number of 
training events in the areas of safety, cost control 
and waste management.

• The eff ecƟ veness of the programme was assessed 
and an internal process check was conducted 
for all in-house programmes to assess learning 
eff ecƟ veness. Average eff ecƟ veness was 8.3 using 
the Likert Scale (0 to 10).

• Inter-departmental staff  movements were iniƟ ated 
based on the results of the competency mapping 
process.
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Challenge

15

Jindal Stainless Ltd. 

Training on hydraulics

Employee training

A study of Jindal Stainless Ltd’s hydraulic operaƟ ons 
showed:

• Frequent system failures 

• Very high consumpƟ on of hydraulic oil

• High cost of maintenance

• Low employee morale.
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Outcome

Action
The following acƟ ons were taken:

• A thorough study and analysis of hydraulic 
breakdown paƩ erns, the consumpƟ on of 
hydraulic oil, wastage and maintenance habits was 
conducted.

• Under the guidance of a hydraulics expert, training 
and applicaƟ on of the learning was iniƟ ated. 

• Weekly training was scheduled and a monthly 
review of improvements was conducted.

• Maintenance pracƟ ces and the consumpƟ on of oil 
and spares were closely monitored. 

The outcome of this approach was:

• System failure was reduced signifi cantly.

• The cost of hydraulic maintenance was reduced 
drasƟ cally. 

• ConsumpƟ on of hydraulic oil and spares reduced 
considerably. 

• A sense of achievement, enthusiasm and a culture 
of team work prevailed across the department. 

This success strategy is being deployed in other 
departments.
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Challenge

16

Nippon Metal Industry

Development of a low nickel 
austenitic stainless steel

Material effi  ciency Value to customers

The rapid growth in demand for austeniƟ c stainless 
steels has led to an imbalance in the supply of, and 
demand for, nickel. This has led to volaƟ lity in the price 
of nickel and problems with its supply. As nickel is a 
major alloying element of austeniƟ c stainless steels, 
this causes similar problems in the supply of these 
stainless steel grades.
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Outcome

Action

Nippon Metal Industry has successfully commercialised 
a new low-nickel austeniƟ c stainless steel: NTK D-7S. 
The grade includes 17.5% chromium, 6% manganese, 
2.5% nickel and 2.5% copper. The nickel content is 
about 70% lower than in grade EN 1.4301/AISI 304.

Tests have shown that NTK D-7S has higher strength 
than EN 1.4301/AISI 304. It shows similar corrosion 
resistance and cold working characterisƟ cs and can 
be used in cold worked condiƟ on. NTK D-7S also has 
similar non-magneƟ c properƟ es and the characterisƟ c 
high strength of EN 1.4301/AISI 304.

The following table shows the results of piƫ  ng tests 
on the grade compared to other stainless steels. The 
test was conducted in line with the Japanese standard 
JIS G 0577. 

Nippon Metal Industry has been working to develop 
an austeniƟ c stainless steel which contains less 
nickel than other austeniƟ c grades. However, nickel 
provides austeniƟ c grades with their characterisƟ c 
high corrosion resistance and strength, and non-
magneƟ c properƟ es. These characterisƟ cs needed to 
be preserved in the new grade.

NTK D-7S
EN 1.4310/

AISI 301
EN 1.4301/

AISI 304
EN 1.4016/

AISI 430
Pi   ng poten  al (V versus SCE) 0.16 0.20 0.20 0.10

CondiƟ ons: 80⁰C, 1000 ppm chlorine
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Challenge

17

Nippon Metal Industry

Improvement in recycling 
performance

Material effi  ciency

Waste products produced during the making of 
stainless steel can contain valuable metals such as 
nickel, chromium and iron. Sludge, which is produced 
during the pickling process, has typically been disposed 
of as industrial waste in landfi ll site.

It is diffi  cult to recover these metals without treaƟ ng 
the waste. However, Nippon Metal Industry has been 
trying to fi nd ways to recycle these waste products.
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Outcome

Action

The investment in the new equipment has enabled 
us to recover valuable metal and decreased Nippon 
Metal Industry’s environmental burden. The following 
achievements have been noted:

• The amount of pickling sludge going to landfi ll has 
declined from 100% to zero.

• Around 9,500 tonnes of pig iron containing nickel 
and chromium has been recovered in the three 
years since the project began.

Dust, sludge and scale are usually in the form of oxides 
or hydroxides. They are diffi  cult to handle due to the 
small size of the parƟ cles. The moisture content of 
sludge and scale also causes handling problems.

To assist in the recovery of the valuable metals, Nippon 
Metal Industry has installed a rotary dryer for wet 
sludge and scale. A briqueƩ e machine and electric 
smelƟ ng furnace have been installed to recover the 
metals form the oxides and hydroxides.
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Challenge

18

Nippon Yakin Kogyo

Round-dot patterned stainless steel 
plate is easy to clean

Value to customers

Stainless steels are widely used in the food processing 
industry. Stainless steel plate is frequently used in 
the fl oors of food producƟ on faciliƟ es because of 
its resistance to corrosion and hygienic properƟ es. 
Typically, chequerboard paƩ erned plates are used in 
this applicaƟ on because of their slip resistance. 

However, some users have 
complained about the chequerboard 
paƩ ern as it collects dust and dirt 
in the ridges. It can also be diffi  cult 
to walk on for long periods of Ɵ me 
because of the ridges.
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Outcome

Action
In order to improve cleanability and reduce shock 
when walking, round-dot paƩ erned stainless steel fl oor 
plate (known as Polka Plate) was developed. The round 
dots have a diameter of 6.3 mm at the top and 8.0 mm 
at the boƩ om and range in height from 0.5 to 1.2 mm.

As the stainless steel is manufactured by hot rolling, 
durability is much higher than for similar cold rolled 
paƩ erned plates. The Polka Plate also conserves 
resources as the plates are thinner and lighter than 
chequerboard paƩ erned stainless steel plate.

A cleaning test was conducted in order to compare 
the Polka Plate with chequerboard paƩ erned plate. 
A broom was used to sweep the stained plates in 
one direcƟ on. Measurements showed that less dirt 
remained on the Polka Plate aŌ er sweeping.

Slip resistance tests were also carried out in accordance 
with the DIN 51130 standard. In this test, the slipping 
angle is measured when a person stands on the plate. 
The results of the test confi rmed that the anƟ -slip 

performance of the round-dot paƩ erned plate is higher 
than that of chequerboard paƩ erned plate.

As well as being easier to clean and more slip-resistant, 
the Polka Plate is lighter, thinner and longer lasƟ ng 
than tradiƟ onal soluƟ ons.

Polka Plate (leŌ ) and standard plate aŌ er cleaning test

Examples of Polka Plate in use
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Challenge

19

Nisshin Steel Co., Ltd.

Modified ferritic grade developed for 
hot water application

Greenhouse gas emissions

During the development of their EcoCute domesƟ c hot 
water heater, our customer required an economical 
stainless steel for the tank and pipes. The energy 
effi  cient heater is powered by electricity. The stainless 
steel needed to have good corrosion resistance in hot 
water (80 to 90⁰C).
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Outcome

Action
In convenƟ onal water heater systems, grade SUS 444 
(18C-2Mo) and modifi ed variaƟ ons are commonly 
used. In an eff ort to defi ne the most suitable grade for 
the applicaƟ on, extensive discussions were held with 
the customer. We decided to off er a proprietary ferriƟ c 
grade which has similar properƟ es to SUS 445J1 (22Cr-
1Mo). The proprietary grade is superior to convenƟ onal 
grades in terms of the corrosion resistance of welded 
parts and has a good track record as a material for 
waterfront buildings.

The new water heater system reduces energy use by 
66% and CO2 emissions by 50%. In 2009, more than 
two million units were sold.

Our proprietary grade is ferriƟ c and contains no nickel. 
Compared with convenƟ onal grades, it contains a lower 
percentage of molybdenum which is expensive and 
subject to sharp price fl uctuaƟ ons. These properƟ es 
have helped to promote the use of the new water 
heaƟ ng system. The proprietary grade provides a 
soluƟ on which not only saves energy and reduces CO2 
emissions, but also conserves natural resources.
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Challenge

20

North American Stainless (NAS)

Slag dust control

Material effi  ciency Safety

Typically, slag is transferred to slag pots from both 
the electric arc furnaces (EAF) and argon oxygen 
decarburisaƟ on (AOD) process. The slag pots are 
moved using a pot carrier to an enclosed slag building 
where the slag is dumped and allowed to cool in the 
air. It is then placed in a pit where it is quenched with 
water.

For certain grades of stainless steel, the slag is dumped 
in the melt shop. The slag is then moved directly to the 
quench pits in the slag building.

When the slag was dumped and moved, extreme 
amounts of dust were generated. This aff ected the air 
quality in both the melt shop and slag dump building. 
The dust was bad for human health, required constant 
cleaning, and damaged equipment over Ɵ me. When 
the slag was quenched, vast amounts of dust-laden 
steam were generated. The steam was extremely dense 
and impaired visibility. This caused accidents in the slag 
dump which damaged equipment, and the building 
structure.
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Outcome

Action

NAS has been able to modify the morphology of all 
the slag generated by the EAF and AOD. The change in 
morphology has greatly reduced the quanƟ ty of dust 
generated when the slag is moved and quenched. 

A steam evacuaƟ on system consisƟ ng of a scrubber and 
a series of water recirculaƟ on ponds was installed. The 
scrubber quickly captures and treats the dirty steam. In 
the past, visibility inside the slag barn was impaired for 
20 to 25 minutes. With the new scrubber, the steam is 
collected and removed within 10 minutes. About 20 kg 
of parƟ culate maƩ er is removed from the slag building 
per hour. The dust that used to escape the building is 
now collected by the scrubber and benefi cially reused.

During 2011, North American Stainless (NAS) addressed 
the slag management problems by modifying the 
morphology of the slag, and installing a wet scrubber in 
the slag building to remove the steam and dust. 

The morphology of the slag was modifi ed by reducing 
the quanƟ ty of lime used. In addiƟ on, the raƟ o of lime 
to dolomite lime was adjusted based on the type of 
stainless steel being produced. 

A large wet scrubber was installed to evacuate the 
steam from the slag building. The slag building 
enclosure was also modifi ed to include a ‘doghouse’ 
over the quench pit area which collects the steam and 
dust. To further improve dust-capture effi  ciency, most 
of the openings in the building were closed and doors 
installed.
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Challenge

21

Outokumpu Oyj

Continuous improvement in energy 
efficiency

Energy intensity Greenhouse gas emissions

At the beginning of 2010, Outokumpu published its 
energy effi  ciency and low carbon programme. The 
programme sets a long-term target to reduce the 
Group’s emission profi le by 20% by 2020 and specifi es 
the main steps we will take to achieve the target. A 
5% improvement in energy effi  ciency is one of the key 
steps.

The Outokumpu Group’s biggest and most modern 
producƟ on facility in Tornio is already known for 
its unique energy effi  ciency and highly integrated 
producƟ on set-up. The goal of improving energy 
effi  ciency further is a challenging task.
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Outcome

Action

The investment was commissioned in late 2011. As a 
result, annual electricity consumpƟ on at Tornio Works 
has been reduced by 11 gigawaƩ  hours (GWh). With 
the new system, the electricity needed for the cooling 
process is decreased from 15 GWh to 3.9 GWh. The 
new system also decreases carbon dioxide emissions by 
6,700 tonnes.

Outokumpu’s Tornio Works made a major energy 
effi  ciency investment for district cooling. A total of 50 
separate refrigeraƟ on compressors in the cold rolling 
plant will be replaced with a new centralised, district 
cooling system. To replace the exisƟ ng electricity driven 
compressors in the cold rolling plant, new cooling 
towers and a heat exchanger for free cooling were 
installed. In addiƟ on, two absorpƟ on coolers, which 
uƟ lise process waste heat as primary energy, and two 
turbo-chillers were installed.
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Challenge

22

Outokumpu Oyj

ECO-EPDs answer green building 
scheme requirements

Sustainability is an integral part of the decision making 
process in today’s construcƟ on industry. Customers’ 
choose suppliers based on cost, schedule, quality and 
sustainability.

Stainless steel is an ideal material for many 
architectural, building and construcƟ on (ABC) soluƟ ons. 
It’s long and maintenance-free life makes it an effi  cient 
and feasible material for these applicaƟ ons.

However, the number of green building raƟ ng systems 
has increased dramaƟ cally and green building 
standards conƟ nue to evolve. Establishing the 
environmental credenƟ als of stainless steel is even 
more diffi  cult when the requirements of diff erent 
raƟ ng and cerƟ fi caƟ on systems must be saƟ sfi ed. It 
also makes it diffi  cult to ensure the decision makers 
in ABC projects are aware of stainless steel’s excellent 
properƟ es and environmental performance.

EMS New processes & products Value to customers
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Outcome

Action
During 2011, Outokumpu published environmental 
product declaraƟ ons (EPDs) for the Group’s hot and 
cold rolled steels. The data is based on a representaƟ ve 
mix of the 2010 producƟ on data from fi ve of our 
European plants. The EPDs were issued by the 
European ConstrucƟ on OrganisaƟ on (ECO) and are 
valid for a period of fi ve years. Known as ECO-EPDs, 
the EPDs are externally verifi ed and saƟ sfy most green 
building standards in Europe.

In addiƟ on to the EPDs, Outokumpu has also 
issued factsheets on other key sustainable building 
assessment systems. The factsheets cover the North 
American/Indian LEED system, the German DGNB, and 
BREEAM in the United Kingdom. Outokumpu is also 
CARES cerƟ fi ed for sustainable reinforcing steel.

Outokumpu is able to communicate detailed 
informaƟ on about the sustainability of our 
products. The EPDs not only indicate the excepƟ onal 
sustainability performance of Outokumpu’s stainless 
steels, but also contribute to the establishment of an 
increasingly sustainable building sector. The fact that 
we are able to off er ECO-EPDs enables us to provide 
stainless steel products to a wider range of projects.

The sustainability credenƟ als provided by ECO-EPDs, 
and our ability to provide informaƟ on on our stainless 
steels in relaƟ on to green building systems, are already 
making a diff erence. They have resulted in Outokumpu 
being designated the preferred supplier on a number 
of projects.
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Challenge

Outokumpu Oyj

Light duplex road tankers reduce 
emissions and increase payload

Transport is one of the primary energy consuming 
sectors and generates a large percentage of the 
world’s greenhouse gas emissions. While people and 
materials need to be transported, climate change and 
energy effi  ciency are puƫ  ng increased pressure on 
current transportaƟ on soluƟ ons.

High-strength stainless steel grades enable 
manufacturers to use thinner gauges in a variety 
of transportaƟ on applicaƟ ons. This can lead to 
considerable savings in material costs and applicaƟ on 
weight. Transport soluƟ ons created with these grades 
have more effi  cient and sustainable life cycles as they 
save energy and reduce emissions during use.

Our challenge was to fi nd a new stainless steel 
for sustainable road tankers. The goal was to fi nd 
a stainless steel with high performance and good 
overall economy. Together with the customer and 
their project partners, we decided to invesƟ gate 
if road tankers could be manufactured from 
Outokumpu’s lean duplex stainless steel grade.
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Greenhouse gas emissions New processes & products Value to customers
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Outcome

Action
The suitability of Outokumpu’s duplex stainless for the 
new road tanker was studied by Outokumpu and the 
customer. Extensive material tesƟ ng was conducted 
in the customer’s laboratory. One of the key tests 
was bending to determine the ducƟ lity of the steel in 
welded secƟ ons. The material’s tensile strength was 
also tested and its microscopic structure examined.

At the same Ɵ me as the physical tesƟ ng was carried 
out, the environmental case for the duplex grade 
was studied. During 2011, a Life Cycle Analysis (LCA) 
study of the tanker was published by an independent 
research insƟ tute. The study examined the overall 
environmental eff ect of diff erent materials which could 
be used to make the road tanker. The LCA looked at 
the total life cycle costs over a period of fi ve years 
and a million kilometres. The LCA also took account of 
the fact that, with a lighter structure, the payload of 
the tanker could be increased. This was signifi cant as 
the overall weight of road tankers is oŌ en the limiƟ ng 
factor in payload weight for road transportaƟ on.

The results of the tests were impressive and indicated 
that the overall weight of the road tanker could be 
reduced by around two tonnes. This means the payload 
could be increased by the same amount, yet the tanker 
would be lighter when empty, saving on fuel costs and 
emissions on empty legs.

The LCA found that 97% of overall life cycle emissions 
related to the use phase of the tanker’s life. While 
emissions from the manufacturing phase (including 
making the steel, welding and fabricaƟ on) were 
somewhat higher for the duplex grade than for other 
stainless steels, the use of the duplex grade reduced to 
overall life cycle impact.

Overall savings in energy consumpƟ on would be 
around 8% during the fi rst fi ve years of the tanker’s life. 
This equates to a 100,000 kg saving in avoided CO2, and 
a reducƟ on in fuel costs of around €50,000. The cost 
of manufacturing the road tanker is also reduced as 
duplex stainless is cheaper than other stainless steels 
(with current nickel prices) and the actual amount of 
duplex material needed is lower.
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Challenge

24

POSCO

Providing a complete customer 
solution

Value to customers

For home appliance makers, like for other 
manufacturers, material selecƟ on is a criƟ cal factor 
at the beginning of the value creaƟ on cycle. Choosing 
expensive and/or low-yield material at this stage 
reduces the profi t margin on the fi nal products.

Manufacturers always try to fi nd appropriate materials 
for their products, while suppliers usually try to provide 
material of acceptable quality at the lowest cost. 
However, with our experƟ se as a stainless steel maker, 
POSCO can provide an enƟ re stainless steel soluƟ on 
which maximises value.

In 2011, POSCO and LG Electronics, one of the world’s 
biggest home appliance manufacturers, united to 
create a press-formed back-plate for an LG clothes 
dryer using ferriƟ c stainless steel. Previously this plate 
had made from austeniƟ c stainless steel which is more 
costly.
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Outcome

Action
At the very beginning of our research, we recognised 
that ferriƟ c stainless steel had the properƟ es required 
for the dryer applicaƟ on. These include its resistance to 
corrosion and stress-corrosion cracking (SCC). The main 
obstacle to using a ferriƟ c stainless steel in the back-
plate was whether it could be formed to the shape 
required.

Analysis of each forming step was carried out using 
computer-aided engineering (CAE) tools. The tests 
were carried out at the POSCO Research Laboratory 
in close cooperaƟ on with LG Electronics. Analysis of 
the CAE results showed that the forming mode for the 
back-plate was more pronounced by stretching rather 
than drawing. FerriƟ c stainless steel is less ducƟ le than 
austeniƟ c stainless, and obtains more strength from 
drawing.

The processing design for each pressing step was 
changed from stretching to drawing mode to exploit 
the properƟ es of the ferriƟ c grade. The shape design 
was also opƟ mised for manufacture of the part.

AŌ er simulaƟ ons in the laboratory and trials with 
the customer, LG Electronics is now uƟ lising ferriƟ c 
stainless steel to manufacture the complex shaped 
back-plate. Millions of ferriƟ c back-plates have now 
been produced and achieved remarkable cost savings 
for the customer.

This type of acƟ vity is a typical example of POSCO’s 
approach to providing a total win-win soluƟ on for 
the customer. In January 2012, POSCO received 
an appreciaƟ on plaque from LG Electronics to 
acknowledge our technical support.
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Challenge

POSCO

Reducing acid consumption

Material effi  ciency

Pickling is a process which removes scale from the 
surface of the stainless steel surface using both a 
mechanical process (such as a scale breaker or shot 
blaster) and a chemical reacƟ on (using H2SO4, HNO3, or 
HF). The cost of the acid consumed in pickling accounts 
for one of the largest shares of the overall material 
costs for annealing and pickling. RegulaƟ ons also 
govern the amount of NOx which can be generated in 
the pickling process, and the amount of nitrogen which 
can be contained in discharge water. 

Reducing acid consumpƟ on is an important issue which 
stainless steel makers should address for both cost-
reducƟ on and environmental reasons.

25



ISSF Sustainability Award 2012: Case Studies Page 58

Outcome

Action
POSCO has taken following acƟ ons to reduce acid unit 
consumpƟ on:

• Recycle low-concentraƟ on nitric acid which is 
released from the Acid Recovery Plant (ARP).

• Reuse a surplus acid in the Cold Annealing-Pickling 
(AP) Line in the ARP of the Hot AP Line.

• Develop a dosing model in the Cold AP Line to 
opƟ mise acid input.

• Establish the best condiƟ ons for pickling by 
controlling acid concentraƟ on, temperature, and 
other factors which aff ect the process.

• Reduce acid consumpƟ on by strengthening the 
cooling capability of an acid which is generated 
when pickling a ferriƟ c stainless steel with low 
chromium.

Overall pickling costs have been reduced by US$2.1 
million in 2011 compared to the previous year. Savings 
on the cold AP line alone include:

• US$0.5 million by reducing HF use by 29%.

• US$0.4 million through a 32% reducƟ on in the use 
of HNO3.

• US$0.8 million by reducing the use of 
neutralisaƟ on units by 77%.

De-nitrifi caƟ on costs have also been reduced by 
US$0.2 million.
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Challenge

Training for the successful 
commissioning of a melt shop

Employee training

Steel Authority of India Limited (SAIL)

Salem Steel Plant (SSP) is a special steel unit of the 
Steel Authority of India Limited (SAIL) which in turn 
is a Government of India Enterprise. Envisaged as 
an integrated special steel plant, the cold rolling 
mill (CRM) was iniƟ ally commissioned in September 
1981. Subsequently, the hot rolling mill (HRM) was 
commissioned in September 1995. To complete 
the reverse integraƟ on and to enhance capacity for 
saleable steel products, SSP has recently installed steel 
melƟ ng faciliƟ es, expanded the CRM and increased the 
capacity of the HRM.

In order to meet the schedule for the commissioning 
and stabilisaƟ on of the SMS, a number of challenges 
had to be overcome. These included:

• Team-building: The highly educated, skilled and 
dedicated workforce had to be aligned in order to 
achieve the goal.

• ExperƟ se: As the last major part of the plant was 
commissioned 15-years ago, there was a shortage 
of experienced personnel.

• Core competencies: Engineering skills and 
experience in dealing with liquid steel at extremely 
high temperatures had to be developed.
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• TroubleshooƟ ng: In the event of major 
breakdowns, there were few in-house staff  with 
the experƟ se needed to repair the equipment.

• Specialised experƟ se: Employee competency in 
specialised subjects such as refractory life had to 
be developed.

• Safety: Regular and intensive safety training was 
required for all employees and contractors in order 
to enhance their knowledge of personnel and 
equipment safety, and to make them aware of the 
risks involved in the operaƟ on and maintenance of 
the SMS.

• Performance improvement: Workshops on 
sensiƟ ve and criƟ cal factors were required to 
ensure producƟ on cost targets could be achieved.
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Outcome

Action
The following acƟ ons were taken in each area:

• Team-building: Key jobs and posiƟ ons were 
idenƟ fi ed early in the project. A team of 42 
employees and 15 managers was created and 
trained.

• ExperƟ se: Intensive project management and 
managerial training was carried out both on- and 
off -site.

• Core competencies: Key employees were seconded 
to other plants for up to two months to familiarise 
them with the equipment, technology and 
processes. A one-month training programme was 
also conducted at a special steel plant similar to 
the SMS. Both managers and employees received 
addiƟ onal training from equipment manufacturers 
in India and overseas.

• TroubleshooƟ ng: To establish the troubleshooƟ ng 
skills needed, training on criƟ cal equipment and 
processes was carried out. This also involved 
sessions in which experts from other steel plants 
shared their experiences.

The extensive and comprehensive training plan has 
enabled the SSP to commence producƟ on on schedule. 
The fi rst heat of carbon steel was produced in August 
2010, with the fi rst stainless steel heats taking 
place the following month. Since then producƟ on 
has increased consistently (see chart). Integrated 
commissioning was completed in February 2011. 

The development of in-house specialist experƟ se has 
enabled producƟ on levels to be increased signifi cantly. 
Training on increasing refractory life has 
more than doubled the life of each lining. 

All commissioning problems and 
technological challenges have been 
overcome and the SMS has successfully 
produced low nickel (200 series), 300 and 
400 series grades. The cost of producƟ on 
has also been reduced thanks to the 
training programme provided.

All safety pracƟ ces are being adhered to 
and no major accidents have occurred. This 
has had the double eff ect of increasing 
morale and producƟ on.

• Specialised experƟ se: Employees were sent to 
diff erent plants to study criƟ cal process in order to 
enhance their skill levels.

• Safety: Training programmes were conducted on 
safety awareness, accident prevenƟ on, working at 
heights, and working with criƟ cal equipment such 
as cranes and air compressors.

• Performance improvement: Various performance 
improvement workshops have been held with 
cross-funcƟ onal teams to address operaƟ onal 
problems. Employees working in the areas aff ected 
were invited to the workshops.
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Challenge

Growing stainless steel production in 
an urban area

EMS

Taiyuan Iron and Steel (Group) Co. Ltd
(TISCO)

Taiyuan Iron and Steel (Group) Co. (TISCO) was founded 
in 1934. AŌ er more than 70 years of development 
and change, TISCO’s site has been surrounded by 
the growing Taiyuan urban area. It is very diffi  cult for 
TISCO to develop the site further due to environmental 
protecƟ on and real estate constraints. How can TISCO 
develop in harmony with the city? For a number 
of years, TISCO has been dedicated to the strategic 
development and implementaƟ on of a plan to develop 
the enterprise while taking into account our historical 
responsibiliƟ es.
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Outcome

Action

ImplementaƟ on of the plan has resulted in the 
following savings during the eleventh Five Year plan:

• Gradual improvement of environmental protecƟ on 
and performance against our targets. Smoke and 
dust per tonne of steel has been cut by 62%, 
sulphur dioxide by 78% and CO2 emissions by 75%. 
This has greatly reduced environmental polluƟ on in 
Taiyuan City and improved life for the local people.

• Gradual improvement in energy performance 
against targets. Our eff orts have saved 1.07 million 
tonnes of coal, cuƫ  ng costs by around 0.65 billion 
yuan and reducing emissions. This exceeded our 
target of reducing coal use by 850,000 tonnes 
which was set by Shanxi Province and Taiyuan 
Municipality. 

• Accumulated fresh water use dropped by 38.65 
million tonnes, reducing water costs by 0.17 billion 
yuan. This makes us a model for other iron and 
steel works and other water consuming industries 
in arid zones.

• By using advanced technology, solid wastes (known 
as our secondary mine) are comprehensively 
uƟ lised to reduce environmental polluƟ on our use 

Our strategic vision is for the harmonious development 
and co-existence of a green iron and steel enterprise 
within the urban area. To achieve this, TISCO has 
applied the ISO 14001 Environment Management 
standard to our operaƟ ons. Our acƟ ons to date have 
included:

• ApplicaƟ on of advanced process equipment to 
create a new iron and steel producƟ on process. 
Within a very short period we have cut emissions 
by phasing out: 1.35 million tonnes of out-of-date 
coking capacity; 4.96 million tonnes of sintering; 
0.70 million tonnes of ironmaking; million tonnes 
of steelmaking; and 0.90 million tonnes of steel 
rolling.

• We have established state-of-the-art coking 
processes and technology including: a 7.63 m coke 
oven baƩ ery; a 450 m2 sintering machine, 4,350 m3  

blast furnace, 150 tonne ultra high-power EAF; 
160 tonne AOD converter; 160 tonne ladle furnace 
and conƟ nuous caster; 2,250 mm hot rolling 
mill and a wide stainless steel cold rolling mill to 
streamline the producƟ on process. Our technology 
has been upgraded to ensure high effi  ciency, 
energy savings and environmental protecƟ on.

• ApplicaƟ on of advanced energy saving and 
environmental protecƟ on technology. During 
China’s eleventh Five Year Plan, TISCO invested 
8.2 billion yuan to complete 87 key projects in 
this area. The projects covered solid, liquid and 
gaseous wastes. TerƟ ary treated waste water from 
the city is used as a water source for industrial use, 
meaning fresh water use for a tonne of steel is cut 
to just 1.8 tonnes.

• New energy saving technology has been introduced 
to use all remaining heat and energy from 
processes. Annual recovery of secondary energy 
has reduced total energy consumpƟ on by 48%. 
GeneraƟ on of electric power from other process on 
the site has reduced total electricity consumpƟ on 
by 25%. Processes are in place to recovery and 
regenerate liquid wastes such as acids, while 
advanced treatment faciliƟ es have been installed 
to recuperate and reuse solid wastes.

Using the best domesƟ c and foreign steelworks 
as examples, TISCO has benchmarked its green 
management pracƟ ces and targets.

of raw materials. The esƟ mated saving is around 
0.26 billion yuan.

• Social recogniƟ on. TISCO’s eff orts have been 
recognised with a number of awards including 
the NaƟ onal Quality Prize. We have also been 
named as: one of the 20 Most Socially Responsible 
Enterprises in China; a NaƟ onal Circular Economy 
Pilot Enterprise; a Shanxi Province Resource 
Saving and Environmentally Friendly Enterprise; 
a Chinese Steel Industry Environmentally 
Friendly Enterprise; and a model for state-owned 
enterprise reformaƟ on and development by the 
Central Propaganda Department and State Asset 
Regulatory Commission of the State Council. 
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Challenge

High efficiency utilisation of remaining 
heat 

Energy intensity

Taiyuan Iron and Steel (Group) Co. Ltd
(TISCO)

As TISCO grows and develops, our requirement for 
energy also increases. We are determined to meet this 
demand by turning TISCO into a resource saving and 
environmentally friendly enterprise.

To reach this goal, TISCO has constructed heat 
recovery faciliƟ es to reuse heat and steam from the 
sintering, converter and other processes. However, 
the quality and pressure of the recovered heat diff ers 
greatly depending on where it is produced. Long 
transportaƟ on distances also mean the recovered heat 
cools as it is moved around the plant and it is subject 
to variaƟ ons in pressure which are damaging the pipe 
system.
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Outcome

Action

In recent years, the amount of excess heat and steam 
which is recovered and uƟ lised by TISCO has gradually 
increased as we improve our technical installaƟ ons. 
In 2004 we recovered around 0.8% of remaining heat 
and steam. By 2011 this had risen to 4.7%. The annual 
percentage of power generated from remaining heat 
and steam power generaƟ on compared to total electric 
power consumpƟ on has risen from 1.9 to 17%. The 
recovery and uƟ lisaƟ on of remaining heat and steam 
has made a great contribuƟ on to energy savings and 
reducing polluƟ on at TISCO.

It is very clear to TISCO that waste heat must be 
returned to the producƟ on process in order to realise 
the direct recovery and uƟ lisaƟ on of waste heat. 
Remaining heat resources which cannot be used directly 
must be recycled by implemenƟ ng technical measures 
which turn low quality heat and steam into electric 
power. These steps will cut our energy consumpƟ on and 
improve our environmental performance.

The following steps have been taken to achieve this goal:

• Strengthening the management of the steam pipe 
network. 

TISCO has opƟ mised the steam pipe network to 
reduce the eff ect of pressure variaƟ ons and the loss 
of heat as it is transported. The steam pipe network 
has been redesigned to separate heat which can 
be used for producƟ on processes from heat which 
can be used for applicaƟ ons such as heaƟ ng local 
residences.  

• Direct and highly effi  cient uƟ lisaƟ on of remaining 
heat and steam. 

There are two basic principles for the direct recovery 
and uƟ lisaƟ on for remaining heat and steam in 
our company. The fi rst is to uƟ lise them locally 

to avoid the loss of remaining heat and steam 
during transport. This meets basic needs. Secondly, 
energy is uƟ lised as required. Four low pressure 
pipelines have been installed to meet the diff erent 
requirement for steam at diff erent works. The 
pressure can also be boosted if required.

In those areas where a large quanƟ ty of steam is 
required, steam condensate recovery is compulsory. 
For example, in the stainless steel cold rolling 
mill, the condensate water is used to adjust the 
temperature of cleaning lye.

• Reuse of excess heat in summer.

The amount of steam required depends on a 
number of factors including the season. In summer, 
a large quanƟ ty of steam must be released which 
leads to environmental polluƟ on and energy loss. To 
address this, two measures have been taken. Firstly 
excess heat and steam are used for lithium bromide 
refrigeraƟ on equipment. It has cut the amount of 
power we need to purchase by 25 million kWh/
year. Secondly, remaining heat and steam is uƟ lised 
for power generaƟ on. TISCO generates around 0.4 
billion kW/year of electricity. 
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Challenge

29

Yieh United Steel Corporation (YUSCO)

Improvement in compressor efficiency

Energy intensity

Although the European debt crisis aff ected the 
stainless steel industry and led to an increase in energy 
consumpƟ on per unit of product last year, YUSCO is sƟ ll 
making every eff ort to improve our energy effi  ciency.
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Outcome

Action
Normally the performance of air compressors degrades 
aŌ er long-term operaƟ on and power consumpƟ on 
increases gradually.

In 2011, we opƟ mised the operaƟ on of three diff erent 
compressor staƟ ons to enhance performance. We 
also replaced two of the 11 compressors with new 
compressors. This improved effi  ciency (kWh/Nm3) by 3% 
compared to 2009.

Power consumpƟ on has been reduced by 560,000 kWh 
over the past two years.

We plan to conƟ nue to improve and upgrade the energy 
effi  ciency of our producƟ on lines in the coming year. 
Changes already scheduled include:

•  Upgrade of the electrode control soŌ ware in the EAFs 
to reduce power demand.

•  Gaps in the doors of the annealing furnace will be 
modifi ed to reduce heat loss.

Decrease in energy consumpƟ on per unit (%)
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Challenge

30

Yieh United Steel Corporation (YUSCO)

On-the-job training for employees

Employee training

Talent is Yieh United Steel CorporaƟ on’s (YUSCO) most 
important capital investment. In order to create a 
sustainable enterprise, an internal system of on-the-job 
training has been implemented to ensure a knowledge-
sharing culture is established in the organisaƟ on.
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Outcome

Action
YUSCO implemented our on-the-job training 
programme in 2011. The programme was implemented 
in four stages:

• Planning: Focussed on creaƟ ng an inventory of 
required skills, evaluaƟ ng the knowledge gap and 
scheduling training for each department.

• ImplementaƟ on: This stage involved preparing the 
teaching materials, conducƟ ng the training and 
evaluaƟ ng the eff ecƟ veness of the training.

• Assessment and review: Focussed on assessing 
the appropriateness of lecturers and teaching 
materials. The work performance of personnel was 
compared before and aŌ er training. 

• Improvement: Developing soluƟ ons to the issues 
found in the assessment and review stage. 
Teaching materials and training methods were 
standardised and a talent-culƟ vaƟ on system was 
established.

AŌ er their on-the-job training, the instrument and 
electronics personnel were assessed. The results 
showed:

• Average personnel skills increased from 41 to 90%

• Average maintenance Ɵ me per task was reduced by 
8.8%.
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Challenge

31

Yieh United Steel Corporation (YUSCO)

Fuel substitution reduces CO2 from 
steam system

Greenhouse gas emissions

Reducing greenhouse gas emissions is part of YUSCO’s 
long-term environmental policy. We do this through 
our annual energy saving plans which outline the 
acƟ ons we will take to reduce both energy demand and 
CO2 emissions.
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Outcome

Action
Steam is important for both the steelmaking and cold 
rolling processes. Our steam system uses two kinds of 
energy: fuel oil and natural gas.

In order to reduce CO2 emissions, we are subsƟ tuƟ ng 
natural gas for fuel oil. This has enabled us to reduce 
the proporƟ on of fuel oil we use from 89% of total heat 
demand in 2009, to 67% in 2011.

The proporƟ on of natural gas (clean energy) has 
increased to 22% of total heat demand over the past 
two years and has reduced our CO2 emissions by 
3.3 million kilograms.

In the coming year we will study our producƟ on lines 
to see where energy effi  ciency improvements can be 
made. AcƟ ons might include replacing older units or 
increasing our energy saving equipment to further 
reduce the amount of energy used. Examples of acƟ ons 
we plan to take include:

• AdopƟ ng oxygen-rich or regeneraƟ ve combusƟ on 
in the pre-heaƟ ng ladle of the steelmaking plant.

• Adding an outer burner to our bell-type annealing 
furnace to reduce natural gas demand.

ProporƟ on of energy from fuel oil (%)
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Challenge

32

Yieh United Steel Corporation (YUSCO)

Industry and university cooperation to 
increase stainless steel use

Value to customers

AŌ er visiƟ ng downstream stainless steel 
manufacturers, we found that the Taiwanese kitchen-
cabinet industry is facing the following problems:

• Taiwanese kitchen cabinet producers are 
confronƟ ng challenges from low-priced products 
made in China. Many of them have closed their 
Taiwanese plants and established new plants in 
China to take advantage of cost savings.

• In the past, the major stainless steel grade used in 
kitchen cabinet was EN 1.4301/AISI 304. However, 
stainless steel prices have been aff ected by 
fl uctuaƟ ons in the cost of raw materials in recent 
years. This has resulted in stainless steel being 
replaced by metal, wood, melamine and arƟ fi cial 
stone in kitchen cabinet producƟ on. As a result, the 
consumpƟ on of stainless steel in this market has 
decreased from 90% to 10%.

• Most Taiwanese kitchen cabinet producers are 
small or medium-sized enterprises, and many 
of them do not invest much in research and 
development. This reduces the industry’s ability 
to develop new technologies or upgrade exisƟ ng 
systems.
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Outcome

Action

YUSCO has successfully developed the new AISI 445 
stainless steel grade and off ered it to kitchen cabinet 
producers. YUSCO hopes that the consumpƟ on 
of stainless steel will gradually increase as local 
producƟ on of aff ordable quality kitchen cabinets 
improves.

I-Shou University has established a Kitchen Cabinet 
Design course to culƟ vate kitchen cabinet design 
talents. Modern, new and creaƟ ve kitchen cabinet 
designs should increase the industrial compeƟ Ɵ veness 
of the local industry.

While it may take some Ɵ me for consumers to become 
used to the new 400-series grade, YUSCO will conƟ nue 
to work hard to increase consumpƟ on of the new 
grade and improve the kitchen cabinet industry’s 
performance.

YUSCO, the I-Shou University, and Taiwanese kitchen 
cabinet producers have established a partnership to 
develop new stainless steel materials and aff ordable 
quality kitchen cabinet designs. The goal is to increase 
the industrial compeƟ Ɵ veness of the Taiwanese kitchen 
cabinet industry. The partners hope that this acƟ on 
will lead to kitchen cabinet producers maintaining their 
local businesses and an increase in the consumpƟ on of 
stainless steel. The acƟ ons taken include:

• YUSCO has developed a new stainless steel grade 
(AISI 445) to replace EN 1.4301/AISI 304. The new 
grade contains low levels of nickel. This reduces 
the eff ect of fl uctuaƟ ons in the price of nickel on 
kitchen cabinet makers. 

• YUSCO held a New Product Development 
Seminar to help customers fully understand the 
characterisƟ cs of the new AISI 445 stainless steel 
grade. The Seminar also covered the processing 
requirements for the new grade to reduce costs 
and increase compeƟ Ɵ veness.

• I-Shou University established Kitchen Cabinet 
Design courses to train students. The University 
invites kitchen cabinet experts to teach students 
the skills they need. It also arranges for students to 

receive pracƟ cal training in kitchen cabinet plants 
during their summer and winter vacaƟ ons. In this 
way, theory and pracƟ ce are combined.
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Challenge

33

Yieh United Steel Corporation (YUSCO)

Modifications to the gravity dust 
separator in the converter

Material effi  ciency

A large quanƟ ty of metal and metal oxide powder 
is collected by the gravity dust separator in the 
converter. YUSCO has stopped using this material as 
protecƟ ve bedding for the slag basin and now sends 
it for recycling. The change was needed to reduce the 
amount of raw materials we need to store, and reduce 
the amount of slag generated.
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Outcome

Action

The gravity dust separator on each converter can 
collect about 900 to 1,000 kg waste. AŌ er processing 
at the recycling plant, about 450 to 500 kg of metal 
is recovered. This eff ecƟ vely improves our use of raw 
materials.

The gravity dust separator on the converter was 
modifi ed so that the waste it collects can be loaded 
onto a tanker and transported to the recycling plant. 
The recycling centre recuperates the metal in the waste 
for re-use in the steelmaking mill.



ISSF Sustainability Award 2012: Case Studies Page 75

Challenge

34

Yieh United Steel Corporation (YUSCO)

Improvements in slag recycling

New processes & products

Slag contains valuable reusable metals including nickel, 
chromium and iron. However, when slag is used as 
the raw material for recycled products, the metals it 
contains can aff ect the composiƟ on of the product 
and damage the processing equipment. Recycling the 
slag to extract the valuable metals can reduce the 
producƟ on cost of steelmaking. Removing them from 
the slag also enhances the applicaƟ ons for the recycled 
slag.
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Outcome

Action
As it passes over the conveyor belt, the slag is classifi ed 
according to its volume. A jaw crusher smashes large 
slag into small parƟ cles which are the ground into 
powder by the rod mill. A mesh screen and magneƟ c 
separator are used to fi lter out the metals hidden in 
the slag.

Grinding the slag in the rod mill facilitates downstream 
processing and increases the number of applicaƟ ons 
in which it can be used. If a wet process is used, the 
slag will not swell when reused, making it a stable raw 
material for cement and cement products.

Expensive metals are retrieved from waste and used 
as a raw material for steelmaking. The process also 
enhances the value and usability of slag, and reduces 
environmental polluƟ on. Dry slag powder can be 
reused as raw material for cement or used in cement 
products such as pavement bricks, horƟ cultural 
products or wave blocks. This helps to make slag an 
eco-friendly building material.
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Challenge

35

Yieh United Steel Corporation (YUSCO)

First Taiwanese certification of 
stainless steel’s carbon footprint

EMS

Global warming has become a serious issue and as a 
result, energy saving and carbon emission reducƟ on 
have become important issues for enterprises. With 
the rise of environmental awareness, the concept of 
low-carbon consumpƟ on is becoming deeply rooted in 
the purchasing behaviour of consumers.

InternaƟ onal regulaƟ ons and policies on energy 
saving and carbon emission reducƟ on are puƫ  ng the 
responsibility for disclosure on businesses. Reducing 
energy use and emissions has become the social 
responsibility of enterprises and a trend in business 
compeƟ Ɵ on.

The steel industry has always been considered to 
be an industry with high polluƟ on and high energy 
consumpƟ on. But it is the foundaƟ on of all industrial 
development and plays an indispensable role in 
economic development. Steel is widely used in both 
industry and households. CalculaƟ ng carbon emissions 
from the steel industry can help greatly to reduce both 
energy use and emissions.
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Outcome

Action
From the material life cycle perspecƟ ve, steel is one of 
the few materials which can be completely recycled. 
The internaƟ onal trend for greenhouse gas (GHG) 
management has gradually seen the GHG inventory 
extended from the organisaƟ onal-level to the product 
level. 

Therefore, a product’s carbon footprint now includes 
emissions from the upstream producƟ on of steel. 
This is a very important data source for downstream 
customers who need to calculate the carbon footprint 
of their products.

YUSCO is the major stainless steel supplier in the 
domesƟ c market, and has the largest integrated 
stainless steel mill in Southeast Asia. The integrated 
steelmaking, hot rolling and cold rolling operaƟ ons 
provide raw materials to domesƟ c and internaƟ onal 
downstream stainless steel product producers. 

To highlight the eff orts we are making on 
environmental protecƟ on, YUSCO takes the lead in 
providing an inventory of the carbon footprint of our 
stainless steel products. We are also acƟ vely working 
on an organisaƟ on-wide greenhouse gas inventory. The 
scope of the inventory covers:

Through the joint eff orts of all employees, YUSCO has 
completed the fi rst Taiwanese stainless steel product 
category rules (PCR) declaraƟ on and organisaƟ onal-
level greenhouse gas inventory (ISO 14064-1:2006). 
We have also passed the verifi caƟ on of DNV (PAS 
2050:2008/ISO 14067-1(CD): 2010). This makes YUSCO 
the fi rst Taiwanese enterprise to defi ne the carbon 
footprint of its stainless steel products and obtain 
the fi rst verifi ed PCR declaraƟ on in the stainless steel 
industry. YUSCO applied for PCRs for three product 
categories: billet; hot rolled stainless steel; and cold-
rolled stainless steel. We have also applied for PCRs for 
six products: billet/slab; black hot rolled coil; No 1 hot 
rolled coil: 2D cold rolled coil; 2B cold rolled coil; and 
BA cold rolled coil.

Because YUSCO is an upstream manufacturing industry, 
the PCR cerƟ fi cate can be used as a reference by 
downstream manufacturers to calculate the carbon 
footprint for their products. YUSCO hopes to set an 
example and moƟ vate upstream, midstream and 
downstream manufacturers to care for the Earth.

• AcquisiƟ on and transportaƟ on of raw materials.

• ConsumpƟ on of energy during the manufacturing 
process.

• Waste.

• AcquisiƟ on and transportaƟ on of packaging 
materials.
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Challenge

36

Yieh United Steel Corporation (YUSCO)

Improvement in safety protection

Safety

At 23:40 on 20 January 2011, YUSCO’s second cold 
rolling mill was taken out of producƟ on so the coils 
could be recoiled and renovated. In the middle of the 
recoiling operaƟ on, a sudden power failure occurred. 
The pulling force broke the steel plate on. The leŌ  
shape roll and broken steel plate fell onto a technician 
who was looking for coils in the storage secƟ on, 20 
metres away. The technician’s right forearm was cut 
and he was sent to a hospital for treatment.
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Outcome

Action

A safety net has been fully installed around the rolling 
mill. This ensures that in abnormal situaƟ ons, or when 
the strip is broken, no personnel will be harmed.

The following acƟ ons were taken:

• Boards were immediately put in place to act as 
temporary protecƟ on. If the strip breaks again 
when the rolling mill is in producƟ on, the steel 
plate is blocked and will not hurt our personnel.

• Health and safety training for the personnel in the 
unit was reinforced to enhance their awareness.

• The cause of the sudden power failure was 
analysed and an improvement plan developed as a 
result.
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