

    
        
          Level 2 Automation at Steel Plants

        

        
        
          For newly employed technicians and engineers in heavy industry, especially the steel industry., Volume 1

        

        
        
          Mohamed Hamdy

        

        
          Published by Mohamed Hamdy, 2026.

        

    



  
    
    
      While every precaution has been taken in the preparation of this book, the publisher assumes no responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

    
    

    
      LEVEL 2 AUTOMATION AT STEEL PLANTS

    

    
      First edition. June 9, 2026.

      Copyright © 2026 Mohamed Hamdy.

    

    
    
      ISBN: 979-8235703452

    

    
    
      Written by Mohamed Hamdy.

    

    
      10 9 8 7 6 5 4 3 2 1

    

  


[image: ]

Level 2 Automation at Steel Plants

Table of Contents

How to use this book.............................................

General Objectives................................................

Health and Occupational Safety Information.........

Who Will Benefit?...................................................

Book Description ................................................

1. Introduction to Level 2 System..........................................................

1.1 Multi-Level automation system in Steel Industry.....................

1.2 Level 2 Functions

1.3 Pictures for some level 2 applications..............................

2. Relations between Level2 and other departments...........................

3. Introduction to Computer Networking

3.1 Overview

Classification of Computer Networks

Geographical Span

Inter-Connectivity

Administration

Network Architecture

Network Applications

3.2 Computer Network Types

Personal Area Network

Local Area Network

Metropolitan Area Network

Wide Area Network

Internetwork

3.3 Network LAN Technologies

Ethernet

Fast-Ethernet

Giga-Ethernet

Virtual LAN

3.4 Computer Network Topologies

Point-to-Point

Bus Topology

Star Topology

Ring Topology

Mesh Topology

Tree Topology

Daisy Chain

Hybrid Topology

3.5 Function of Network Switch

4.  Level2 Network in THE PLANT

4.1 Overview

4.2 Function performed through network

4.3 Functions of Server

4.4 General overview of connections in level2

4.5 Hardware of Level2 Network

4.6 Benefits of Ethernet to Fiber Optic Converters

4.7 Media Converters for Ethernet to Fiber Links

5. Level 2 Server Hardware

5.1 Introduction

––––––––

5.2 Server Form Factor

5.3 Server Types

5.4 Features that support server’s overall wellbeing

5.5 Server management features

5.6 Server memory

5.7 Server storage options

5.8 RAID

5.9 Example of Level2 Server

6. Database administration (Oracle Database)

6.1 Overview

6.2 Preparing the Database Environment

6.3 Creating an Oracle Database

7. Level2 functional description

7.1 Level 2 EAF - Electric Arc Furnace

7.2 Level 2 - LRF

7.3 Level 2 TSC - Thin Slab Caster

7.4 Level 2  Continuous caster billet

7.5 Level 2  Rolling Mill

7.5.2 Process Control system Description

Performance Test ..........................................

References ....................................................

	[image: ]
	 	[image: ]


[image: ]

​​How to use this book
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Overview

This book was written by an easy manner that you can study it in an effortless way, by following the steps in this book and implementing the practical exercises that enable you to understand the contents, this Book consists of:


-  Principal Information: Includes details on the basic concepts which are explained in a scientific way.

-  Practical Exercises: Which helps to gain practical skills and remember basic information.

-  Reading the Technical Documentation: Help you on how to read the technical drawings used.

-  Action Plan: Help you to apply what you have learned gradually.

-  Prevent Accidents and Damages: Help to take into consideration health and occupational safety measures and the protection of non-exposure to hazards.

Job performance: Help you to understand and raise the level of Job performance for different practical applications, and the ways to solve practical problems.
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​​​General Objectives

[image: ]


After finishing this book, the engineers would be able to:


−  Define level2 system in all THE PLANT areas.

−  Know level2 network and communication with PLCs.

−  Know level 2 hardware and software.

−  Understand level2 Database.

−  Know different level2 applications.



	[image: ]
	 	[image: ]


[image: ]

​​​Health and Occupational Safety Information
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−  Pay attention and caution during work.

−  Wear personal safety equipment during work, to maintain public health.
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​​​Who Will Benefit?
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The Level2 book is designed for high level engineers who are concerned with improving and controlling level2 automation system, realizing basic concepts of plant process main principles and enhancing methods of process supervisory through level2 automation system.
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​​​Book Description
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Topics to be covered include:


−  Introduction to level2 system.

−  Relations between Level2 and other departments.

−  Introduction to Computer Networking.

−  Level2 Network in the plant.

−  Level2 Server Hardware.

−  Database administration (Oracle Database).

−  Level2 functional description for all plant areas.
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1. ​​​​​​Introduction to Level 2 System
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​​​​​1.1 Multi-Level automation system in Steel Industry
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Automation system is integrated into steel production process in various levels. Currently there is some dispute on how to divide the levels of the automation system. In general, there are 4-Level model and 3-Level model. Some people also proposed the Level 5 system, which is actually the business system such as Customer Relation Management (CRM), Enterprise Resource Planning (ERP) system. From the point of view of the industry control or automation system, Level 4 should be the top. Typical example of this hierarchy is the Purdue model hierarchy (see below). Some people also add Level 0: A-C and D-C digital drives, etc. into the automation hierarchy. However, most people take it as a basic electric control, not an automation level.


1.1.1 Level Definition


-  Level 0: A-C and D-C digital drives, etc. 

-  Level 1: The base automation. It consists of programmable controllers and microcomputers that manage the functional logic (e.g. PLCs) of the system, the single device control and the interface with the sensors. 

-  Level 2: The Process automation. It consists of minicomputers that manage material flow and production targets and provide the user with tools for plant supervision and diagnostics. 

-  Level 3: The plant wide production automation. It defines the scheduling of production in the whole plant, including Meltshop (EAF, LMF), caster and rolling mill. 

-  Level 4: Corporate-wide automation. It consists of business system and quality database, etc. 


1.1.2 Level Definition


It is also quite common to combine Level 2 and Level 3 in the 4-Level definition and refer it to "Level 2". This is a very practical way to name the automation system, the reason for this statement is as follows:

-  Level 1 is in the PLC Level, not much software engineering is required to program PLC and related control systems, e.g. for operator interface with WINCC. 

-  Corporate-wide business system (production plan, sales, accounting, etc.), which can be taken as Level 3, is also quite different from shop floor manufacturing system. 

Based on this consideration, the 3-Level definition consists of followings:

Level 1

PLC level process control, including PLC and some plant-specific networking, such as profibus. Computer programs can be employed for operators to control production machinery. However, such programs are primary the customization based on some PLC interfaces provided by PLC vendors or automation companies. One example of such programs is the customized steel plant application based on WINCC, and PLC interfacing program by Siemens Software. PLC setup and some Visual Basic coding skills are needed to customize such applications.

Level 2

Production supervisory system, plant-wide automation. Automation programs in this level are developed based on software engineering principles. The system may extract PLC data (through interactive communication with Level 1), accept operator user-input and laboratory measurement, as well as some pre-set manufacture data such as recipes for producing a given grade, chemical composition for a certain grade, etc. Shop floor production schedule can be produced, delay, event, part life, etc. can be tracked. Data from one production process (e.g. EAF) can be viewed in other processes (Caster, for example). All the data can be saved into a database, such as Oracle or SQL Server. Components, applications, or cub-package relating to process models (mill setup models, shape control, temperature prediction, etc.) are also integrated into this level.

Level 3

Level 3 primarily consists of business-related reports, and integration of production database with the business database, etc. It can integrate multiple Level 2 systems. The data can be cross the plant boundary to be viewed in the whole corporate. If an automation system collects data into an enterprise database (Oracle, SQL Server, etc.), the database and the reports generated from this database belong to the Level 3. Those manufacture data in the enterprise database can be sent further to the corporate business database, which is not taken as Level 3 in general. Scheduling system, Material Flow, Manufacturing Execution System (MES) can be considered as Level 3.
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​​​​​1.2 Level 2 Functions
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In this section we explain a Level 2 package as example. The Level 2 applications for the EAF, and CAS (Caster) will be implemented on a Windows system. The EAF and CAS Level2 Computers (clients) will display the Level 2 screens to the operators; those computers will communicate to the Level 2 servers through TCP/IP sockets. Some data are shared across applications; for example, the caster Level 2 CAS can display some summary screens of EAF.












	No.

	Application 


	1

	Production Schedule


	2

	Scrap charge


	3

	Delay tracking


	4

	Event tracking (start/stop heat, heat steps)


	5

	Material additions


	6

	Chemistry


	7

	Life Data


	8

	Plant Overview


	9

	Heat Summary 


	10

	Cut List


	11

	Melt shop overview (power on time, process time &energy calculations)


	12

	Models


	13

	Reporting system


	
	


A list of level 2 functions are shown in the following table:
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1.3  ​​​​​Pictures for some level 2 applications
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The following figure shows the plant overview. This application is an overview for the whole steel plant as it shows the production data of EAF, CCM or TSC, AND rm 1 OR 2.
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Fig. 1.1 Plant Overview application


















This application is used for scrap charge and material handling for EAF.
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Fg. 1.2  Scrap OWS application

This is the OWS (Operator Workstation application) which is used for MS operation control
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Fig. 1.3  EAF OWS application


CCM OWS (Continuous casting Machine Operator Workstation) is used for CCM operation control.
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Fig. 1.4  CCM OWS application
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Level 2 Network in THE Plant
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Fig. 1.5  THE PLANT Level2 Network

| 292    

The Connection between L2 Server & Network

––––––––
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Fig. 1.6  Level2 server connection to network.

[image: ]Data Flow between Level 1 & Level 2
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​​

Fig. 1.7  Data flow between L1 & L2
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2.  ​​​​​​Relations between Level2 and other departments
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3.  ​​​​​​Introduction to Computer Networking
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Data communications refers to the transmission of this digital data between two or more computers and a computer network or data network is a telecommunications network that allows computers to exchange data. The physical connection between networked computing devices is established using either cable media or wireless media. The best-known computer network is the Internet. 
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​​​​​3.1 Overview 
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A system of interconnected computers and computerized peripherals such as printers is called computer network. This interconnection among computers facilitates information sharing among them. Computers may connect to each other by either wired or wireless media.
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​​​​​​​Classification of Computer Networks
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Computer networks are classified based on various factors. They includes:

-  Geographical span

-  Inter-connectivity

-  Administration

-  Architecture
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​​​​​​​Geographical Span
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Geographically a network can be seen in one of the following categories:

-  It may be spanned across your table, among Bluetooth enabled devices,. Ranging not more than few meters.

-  It may be spanned across a whole building, including intermediate devices to connect all floors.

-  It may be spanned across a whole city.



-  It may be spanned across multiple cities or provinces.

-  It may be one network covering entire world.
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​​​​​​​Inter-Connectivity
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Components of a network can be connected to each other differently in some fashion. By connectedness we mean either logically, physically, or both ways.

-  Every single device can be connected to every other device on network, making the network mesh.

-  All devices can be connected to a single medium but geographically disconnected, created bus like structure.

-  Each device is connected to its left and right peers only, creating linear structure.

-  All devices connected together with a single device, creating star like structure.

-  All devices connected arbitrarily using all previous ways to connect each other, resulting in a hybrid structure.
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