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The Automation System in a
modern steel plant is the real key
factor upon which invest, due to its
increasing importance in the
achievement of high standards
and low production costs.

In this regak,d, this consideration
seems particularly important
because a recent study has
revealed that a global industrial
process loses about 5% of the

rannual productl'q)n caused by

unscheduled downtime and low-
quality production. Moreover, almost
80% of these losses are predictable
and most of the time they are
caused by human operator errors.

Only state-of-the-art technical
solutions can reach main targets
as productivity, quality, safety and
operability in a market background
whose fluctuations require a fast
response with intelligent
manufacturing systems, justifying
new investments in process control
automation.

Today’s market requires to reduce
transformation cost by increasing
the productivity, optimizing the raw
material and energy utilization

and limiting the human
intervention, keeping the so-called
“corporate knowledge” inside

the Industrial Company.

3Q AUTOMATION

Following more than 50 years of
experience in supplying IT and
automation systems to the steel
and metals industry worldwide,
3Q concept is the solution created
by Danieli Automation to face such
requirements and needs, because
it has been designed especially

to contribute to the aspirations

of many steelmakers to turn their
performance independent from
the “human factor”, an innovative
automation philosophy applicable
both to new projects as well as
process implementation in existing
production plants.
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° QUALITY
QUANTITY
QUICKNESS

Our systems are
designed based on
the 3Q concepts:

QUALITY

Excellence in quality
and product quality
certification

QUANTITY
High productivity

QUICKNESS
Quick response to
market demand

Danieli Automation puts its know-how into a new
system architecture, using the latest technology to
bring the best solution to the real world production.

The 3Q system is a complete suite of functionalities
covering all the steelmaking processes, from raw
materials handling to final products shipping.

It comes from a long operational support
experience of the plants grown up within the
Danieli Group, sustaining the numerous demands
of customers and making a synthesis together
with an ergonomic and sophisticated analysis and
an exploitation of the most modern information
technology and electronic equipment.

Danieli Automation wants to propose a system
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that transfer knowledge from man to computer
ensuring a more modern and easier interoperability,
allowing independance from user’s operate.

One of the most important roles in the evolution

of process automation has been the massive
introduction of electronics in support of industrial
automation systems. As first step, the man was the
provider of the three fundamental ingredients of the
work: energy, control and information.

With the exclusion of man as an energy supplier,
we will come to the process of industrialization
through the industrial revolution.

The second step was to exclude the man from the
process control using the extraordinary ability of
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modern computers that integrated a method based
on predetermined “rules”. It has been finally left
the approach of operation based on skills operator.
In the third step a modern automation system is
called upon to provide a set of tools that enable
the computer to take decisions where the operator
is not able to.

This approach eliminates the concept of operator
giving commands to the machine by replacing

it with the one in which the system suggests the
operator what to do, and in case situations present
multiple-choice possibilities, it appeals the operator
intelligence to decide which path to choose.

The target is to reduce repetitive actions more and
more. This new method, based on “knowledge”,
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which resides in the automation system, reshapes
the role of the operator. Infact, now he is called

to oversight and monitor rather than identify
alternative strategies, which lead up to minimize
consumption and emissions and maximize
productivity ‘as well as’ anticipate potential
problems through the diagnostics.

The union of several technological packages that
reduces operator intervention and makes the
system more efficient was the guideline in the
creation of our latest projects.

Results obtained in these plants well represent
the 3Q concept of Quality, Quantity and
Quickness.
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The new architecture of 3Q
gives large importance to the
disappearance of the concept of
levels of automation and focuses
the attention on the role of the
functions and the technological
packages.

Q3MET is the Danieli Automation
Manufacturing Execution System
(MES) designed to satisfy a
common set of metal industry
requirements, namely sales and
orders management, production
planning, raw material and stock
yards management.

Q3MET is mainly a wide set

of customizables modules
realized to support the Business
Management to control the
process, from acquisition of
customer’s purchase order

to its final closure, through
production planning, scheduling,
tracking, quality, storage,
shipping, invoicing and customer
acceptance. Modular approach
means that all the business
processes are completed avoiding
overlapping. Thanks to accurate
traceability of orders, every single
operation is recorded and made
available for future analysys and
elaboration.

Q3INTELLIGENCE is the
Business Intelligence suite that
provides deep analysis and
batch reporting of the process,
interfacing and elaborating the
data of the other 3Q pyramid
systems. This suite combines
operational data with analytic
tools to elaborate complex

and competitive information to
process planners and decision
makers. Q3Intelligence allows
the users to analyze data

from different perspectives,
summarizing it into useful

information, usable without

the need of any special skills or IT
expert support.

Q3Intelligence has modules
which cover the entire range of
metal production processes.
Informations are available in
customizable formats, as
interactive web-based reports,
web-based consoles with KPI
(Key Performances Indicators)
updated in real-time, on-line
analytical processing module
(OLAP) for hystorical database
and advanced statistical analysis.

Q3PREMIUM is a digital
solution designed by Digi&Met
to support smart quality control
and management for high-end
steel production. Built on top of
an Industrial Internet of Things
platform specifically designed for
metals business, it is a Decision
Intelligence suite which makes
use of data-driven technologies to
turn information into actionable
insights. Collection and online
processing of massive flows of
process data integrated with
material tracking provide a



Q-ETS
Equipment Tracking System

Q-TEMP

Contactless Temperature Sensors

Q-REG

Advanced Electrode Control System

Q-CORE

Dynamic Soft Reduction

Q-MELT
Advanced Electric Arc Furnace
Control System

Q-VID - SPOOL
Machine Vision System
Spooled Coil Optimization

Q-COND

Q3INTELLIGENCE
Q3PREMIUM

Billet Conditioning System

complete view over the entire
product lifecycle, as well as
digital support for certification
and management of customer
claims. A plant-wide quality
control rules engine supports
integration of process expert
know-how with machine learning
models for real-time quality
prediction and automatic product
grading. The early detection

of potential issues allows the
implementation of prompt
corrective actions to handle
production non-conformities

and guarantees the reduction
of quality-related risks. The
integrated web portal provides
a collaborative environment

for real-time operation support
and for statistical data analytics
and optimization for continuous
improvement and consolidation
of best practices.

Q-METAL, Q-FLAT & Q-LONG
are a set of three innovative and
intelligent application of process
interface for operators and
production managers.

The Q3 Technologies represent
the process control systems for
each of the main product lines
covered by Danieli. Process
control systems provide also
material tracking, production
schedule, consumption
accounting, tools management
and data logging.

Furthermore, each of these
systems integrates the various
different technological packages
i.e. the automation control
sequences and loops, supervised
by means of mathematical

3Q AUTOMATION

Q-CMC

Coating Mass Control

Q-HOT
Flat Product (hot)

Q-COLD
Flat products (cold)

QST
In-line Quenching & Self-Tempering
System for Beams

Q-RHF

Rehating Furnace Optimization

models and setup functions.
The Process Know-how at
present is mostly cast inside
these packages and into the
special sensors connected.
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As previously explained, 3Q
means Quality, Quantity and
Quickness.

These are the tasks of our
customers and the principles
driving Danieli Automation’s
solutions. This concept has led
us to develop a new generation
of operator interface and pulpit
design, to make operators work
more safely, efficiently and easily.
Danieli Automation’s 3Q Control
Desk is a system allowing a virtual
reality control applied to the
plant. The pulpit is designed with
a new concept of control panels
and uses supervision with three-
dimensional interactive vision of
the production process.

3Q Control Desk is a unique and
revolutionary workspace where
the operators don't see the plant
through windows, but rather
watch huge screens applying

a new system approach, on

which a real vision of the plant is
guaranteed by CCTV monitors.
The knowledge-based approach
consists in showing the operator
only the useful information
required for that precise process
step.

The operators have the ability

to work on different plant areas
from one single pulpit, safely and
quickly.

They manage every machine as
required by the process and with
the control system driving them
to the right action at the right
time, whereas traditional plants
depend mostly on the operator’s
skill to choose the sequences and
process steps.

One of the key points of 3Q
Control Desk is the provision

of a full “soft-desk” pulpit,

totally based on computer
screens, through which the
operator can both monitor

the plant and operate it at the
same time.

In most cases, there is no hard-
wired indication facility, with
the exception sometimes of an
Emergency Shutdown system.
This is what Danieli Automation
intends for HCI (Human
Computer Interface).

Simply by substituting

the software of its automation
system, this revolutionary

pulpit is able to drive processes
like Electric Arc Furnace,
Continuous Caster or Rolling
Mill. Furthermore, the new
desk is modular and can be
easily adapted to the customer
requirements.

The most important components
of this desk are: the Operator
Assistant (OA), the Plant
Performance Indicator (PPI) and
the Area Performance Indicator
(API).
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OA - OPERATOR ASSISTANT

PPl - PLANT PERFORMANCE INDICATOR

API - AREA PERFORMANCE INDICATOR
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iISTAND is Danieli Automation
simulation platform provided
with 3D model, for virtual
commissioning of a plant unit.

It can be well utilized for
Interactive Training, as well

as for virtual commissioning:

the virtual control desk can be
used as a test unit to verify HW
and SW applications before
commissioning stage.

As training complement, this
special tool provides a realistic
system with which the operators
can be trained without needing a
real equipment.

Using 3D CAD models to simulate
the plant and connecting virtual
sensors and actuators to a real
PLC, control system engineers
can use the model to look into
the different plant operation
conditions, checking in advance

the interference between
mechanical parts, reactions

in specific situations, the
effectiveness in emergency and
the effects of wrong commands.

Using virtual reality it is possible
to validate and perform
debugging tasks of PLC codes
and to integrate all mechanical
and electrical systems, improving
quickness and quality of
execution.

This is a simulated
commissioning phase, done
before the assembly and
installation.

The virtual simulation through
iSTAND reduces time and
personnel costs during plant
installation and represents a
more effective support for the
Commissioning activities.

Thanks to iSTAND, the number
of prototypes for new machines is
reduced, and their validation can
be performed on the 3D model.
Indeed, iISTAND system has
played a master role in the
validation of all the technologies
included in the 3Q automation
project.

Furthermore, iSTAND is a very
important step for know-how
transfer, as it makes it possible
to train operators before plant
installation.

With this process simulation
platform, mistakes are avoided
during plant production and
hands-on training can be
performed on the 3D model in
Danieli Automation.




3Q AUTOMATION

Glintellipenee -

a![[I[.iﬂlIlIII“IIIlIIIllII_._III_l_li -

€S =S
5 I —

et
o §

15



DANIELI AUTOMATION

16

iISTAND simulation platform
contributes to the basic design
of Soft-Desk, a revolutionary
pulpit entirely designed and
realized keeping in mind the

3Q automation philosophy,
combining and harmonizing both
ergonomic and cognitive design,
for a full working experience.
The result is the most human-
friendly automation interface,
ever, a real innovative and multi-
purpose working desk.

This represents the results of
thousands of man-hours in
research carried out by a team

of automation experts, architects
and cognitive gurus.

With the benefits of an huge
amount of multi-touch screen
applications, it is not only possible
to substitute every kind of pulpit
commands but, more than this,
it integrates the expertise in plant
operation, assisting the operator
in every situation that occurs
thanks to an extreme flexibility

in terms of visual and interaction
design.

The main results of this new
approach to the control of

the process, is the reduction

of the number of commands
and useless signals sent to the
operators, allowing them to make
fast and correct decisions. Infact,
the primary ingredient for making
right decisions is having the right
informations just on time.

All the elements (particularly
TVCC integrated into 3Q
automation system) interact with
one another to guarantee this
achievement. iISTAND simulation
system can be easily configured
into different production units,
from primary metallurgy to
finishing product areas.
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CCTV Closed Circuit API Area Performance PPI Plant Performance API Area Performance CCTV Closed Circuit
Video Server Indicator Indicator Indicator Video Server

HMI Human Machine
Interface

HMI Human Machine
Interface

OA Operator Assistant
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3Q automation system: practical
solutions to bring real benefits
to the conduction of both single
processes and full plants

SAVE ACTIONS

The actions of the operators are
minimized. As a consequence,
the operators can concentrate
their efforts to analyze the
potential problems of the process
or to improve the performance

of the process itself.

SAFETY

No more dangerous activity

for the operators means a new
feeling for the professional figure
of the operator.

ERGONOMICS
Everything is under the eyes of
the operator and quickly available

EASY LEARNING

Operators can be easily switched
from one process to another
because the operating philosophy
is the same. Operators learn

from the system and are assisted
by it during all the steps of the
Processes.

COST SAVINGS

Minimization of the operators’
numbers. Using 3Q applications,
only one operator is needed

to drive a process like electric
steelmaking.

FLEXIBILITY

3Q System can be implemented
also in plant without Danieli
technology and could be an
effective add-on key factor in
any revamping project.
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DANIELI

Via Nazionale, 41

33042 Buttrio (UD) ltaly
Phone +39 0432 195 8111
Fax +39 0432 195 82 89
www.danieli.com
info@danieli.com
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DANIELI AUTOMATION
Via Bonaldo Stringher, 4
33042 Buttrio (UD) ltaly
Phone +39 0432 518 111
Fax +39 0432 673 177
www.dca.it

info@dca.it

WORLDWIDE DANIELI COMPANIES

GERMANY
Brunshofstrasse, 12
D-45470 Mulheim - Ruhr
Phone (49) 208.3780000
info@germany.danieli.com

UNITED KINGDOM
722 Prince of Wales Road
Sheffield S9 4EU

Phone (44) 114.2800300
info@uk.danieli.com

SWEDEN

Nya Agatan, 23

S-77782 Smedjebacken

Phone (46) 240.668500
info@sweden.danieli.com

SPAIN

Poligono Sondikalde
Calle Portu Bidea, 2
48150 Sondika - Vizcaya
Phone (34) 94.4872800
info@spain.danieli.com

AUSTRIA

Max Planck Strasse, 5

A - 9100 Volkermarkt

Phone (43) 4232.51440.6101
info@austria.danieli.com

FRANCE

Les Mercuriales
F-93176 Bagnolet Cedex
Phone (33) 1.49722269
info@france.danieli.com

USA

600 Cranberry Woods Drive
Suite 200

Cranberry Township, PA 16066
Phone (1) 724.7785400
info@usa.danieli.com

CHINA

Jingyuan Street, 8, BDA
Beijing, 100176

Phone (86) 10.58082828
infodme@china.danieli.com

WORLDWIDE OFFICES AND SERVICE CENTERS

USA

114 Chesser Crane Road
Chelsea, AL 35043
Phone (1) 205.6787451
info@usa.danieli.com

CANADA

P.0. Box 24062

Sault St. Marie

Ontario P6C 6G7

Phone (1) 705.9468779
info@canada.danieli.com

BRAZIL

Rua Georg Rexroth, 609
Jardim Padre Anchieta

CEP 09951 270 Diadema, SP
Phone (55) 11.35085900
info@brazil.danieli.com

MEXICO

Edificio Sierra Madre
Ave.Vasconcelos Oriente 310
Colonia del Valle

66250 Garza Garcia, N.L.
Phone (52) 81.83781055
Fax (52) 81.83781058
info@mexico.danieli.com

SWITZERLAND
Olsbergerstrasse 2

4310 Rheinfelden

Phone (41) 61.8368310
info@switzerland.danieli.com

RUSSIA

Leningradskiy Prospekt 31A
Building 1, floor 24

125284 Moscow

Phone (7) 495.9819073
info@russia.danieli.com

RUSSIA

Lenin avenue 130, office 109
Chelyabinsk region

455038 Magnitogorsk

Phone (7) 963.4768886
info@russia.danieli.com

RUSSIA

Business Center Vysotskiy
Malyshev street 51, floor 42
Office 43/07

620075 Ekaterinburg
Phone (7) 343.3784517
info@russia.danieli.com

RUSSIA
Avtozavodskoye Shosse 48
Nizhniy Novgorod region
606000 Dzerzhinsk
Phone (7) 8313.310310
info@russia.danieli.com

UKRAINE

Most Citi Business Center
Glinky Street, 2, 3rd Floor
49000 Dnepropetrovsk
Phone (380) 56.7904301
Fax (380) 56.7904304
info@ukraine.danieli.com

EGYPT

Mohamed Farid Street, 37
11351 Heliopolis West-Cairo
Phone (20) 2.26379229
info@egypt.danieli.com

UAE

Etihad Towers 5 - Flat 5104
P.0. Box 127231 Abu Dhabi
Phone (971) 2.6812268
info@uae.danieli.com

KSA

Silver Tower 6th floor
P.O. Box 4867
Al-Khobar 31952

Phone (966) 3.8993145
info@ksa.danieli.com

TAIWAN

26F-1, No. 31
Hai-BianRoad

Kaohsiung City, Taiwan 802
Phone (886) 7.3358655
info@taiwan.danieli.com

CHINA

No. 19, Xing Gang Road, CEDZ
Changshu, Jiangsu 215513
Phone (86) 512 52267088
infodcs@china.danieli.com

INDIA

Technopolis Building

Plot 4, Block - BP, 5th Floor
Wing - B, Sector -V, Salt Lake
700 091 Kolkata - West Bengal
Phone (91) 33.39847777
info@india.danieli.com

THAILAND

Land Plot N. K11

The Eastern Seaboard Ind. Estate
Tambol Pluakdaeng, Amphur
Pluakdaeng, 21140 Rayong
Phone (66) 38 929000
infodfe@thailand.danieli.com

THAILAND

Muang Thai-Phatra Office
16th Floor, Tower Il

252-91 Rachadaphisek Road
Huaykwang - Bangkok 10310
Phone (66) 2.6933520
info@thailand.danieli.com

INDIA

271 Business Park, 5th floor
Model Industrial Colony

Off Aarey road

Goregaon (E) Mumbai 400 063
Phone (91) 22.39917100
info@india.danieli.com

(0] 3{ .

Room 201, Daecheon Building
157-4 Samsung-dong
Gangnam-gu 135-090, Seoul
Phone (82) 2.5626622
info@korea.danieli.com

JAPAN

42F, Yokohama Landmark Tower
2-2-1, Minatomirai, Nishi-ku,
Yokohama-City

220-8142 Japan

Phone (81) 45.651.7077
info@japan.danieli.com

VIETNAM

Sang Tao Road, E-Office Park
Tan Thuan Exp. Pro. Zone
Tan Thuan Dong Ward, Dist. 7
Ho Chi Minh City, Vietnam
Phone (84) 08.62999130
info@vietnam.danieli.com
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