Automated Steel Coil Processing:
The Single-Operator Facility

Welcome to a strategic analysis of the fully automated steel coil processing facility - a
revolutionary approach where a single operator manages the entire process from slitting
to packaging and warehousing. This presentation explores how advanced robotics, ll0T,
and artificial intelligence converge to create a "lights-out" operation that transforms steel
manufacturing.
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Executive Summary

Technological Feasibility

A fully automated "lights-out" steel coil processing facility is technologically ' Return OE ir!vesiment
oi

achievable through integration of best-in-class, multi-vendor systems,
transforming physical processes and digital information into a cohesive
ecosystem.

Financial Viability

Initial CapEx ranges from S1M to S3M+, but ROl analysis reveals compelling

returns through labor reduction, 24/7 operation, improved material yield, and
enhanced safety, with payback periods of 2-4 years.

Strategic Implementation

Success depends on phased implementation, robust vendor selection, workforce
upskilling, and establishing a resilient digital backbone with strong cybersecurity
measures.




The Fully Automated Process Flow

Automated Master Coil Reception

Overhead cranes with machine vision systems identify and unload coils without
manual intervention. Automated inspection verifies specifications while establishing
the coil's digital identity in the WMS.

High-Precision Automated Slitting

"Hands-free" slitting lines feature automatic threading systems and robotic tool
changes. Work orders download directly from MES to PLC, with the operator
monitoring parameters remotely.

Automated Packaging & Warehousing

Robotic systems handle strapping, wrapping, weighing, and palletizing. AGVs
transport finished goods to an AS/RS for high-density storage, all managed
through the WMS interface.




Inbound Logistics & Preparation

Touchless Coil Reception

The process begins with fully automated unloading of master coils via
truck or rail. Automated overhead cranes equipped with machine vision
systems identify coil location and orientation, enabling touchless handling
without operator intervention.

Upon reception, high-resolution vision systems scan for transit damage
and verify specifications against electronic shipping documents, creating
a critical quality gate.

Digital Identity Creation

Each coil receives a digital identity within the Warehouse Management
System (WMS). This data record links to the physical coil via barcode or
RFID tag, creating the genesis of the coil's "digital twin."

Heavy-duty Automated Guided Vehicles (AGVs) transport the master coil
to buffer storage or directly to the slitting line, with the single operator
monitoring the entire process from a central control room.



The Slitting Process

Automated Loading

AGV or coil car automatically loads the master

coil onto the slitter's uncoiler mandrel,
beginning the hands-free operation process.
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Automatic Threading

Advanced systems guide the leading edge of
the steel strip from uncoiler through slitter to
recoiler without operator assistance,
eliminating a historically manual, time-
consuming, and hazardous process.
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Robotic Tool Changes

Robotic systems or intelligent turrets change
slitting knives and position rubber stripper
rings to match required widths, completing
changeovers in under four minutes versus
traditional manual setup times.

The operator's function shifts to selecting appropriate work orders from the MES/SCADA interface and monitoring process parameters like line speed,

tension, and cut quality on their HMI screen, without physically handling coils, tools, or scrap material.



Post-Slitting Transfer & Packaging

Seamless Coil Handling

Once slitting is complete, "piano-style” unloading trolleys or automated
coil cars remove the entire set of slit coils from the mandrel
simultaneously, eliminating preliminary strapping requirements.

A multi-arm turnstile serves as a crucial buffer between the high-speed
slitting line and packaging cell, allowing continuous operation of the
capital-intensive slitting equipment.

Fully Automated Packaging Cell

Individual slit coils enter a sophisticated packaging sequence defined by

the product's recipe in the MES:

1.
2.
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Automatic strapping machines apply radial or circumferential straps
Orbital wrappers envelop coils in protective materials

Integrated scales capture precise weights while automated systems
print and apply labels

Heavy-duty robotic palletizers stack finished coils according to
programmed patterns



Intralogistics and Warehousing

Automated Transport High-Density Storage

Heavy-duty AGVs receive dispatch signals Automated stacker cranes or high-speed

from the WMS, automatically retrieving shuttles place pallets in optimized storage

completed pallets and transporting them to locations determined by WMS algorithms

the warehouse induction point without based on space utilization, retrieval

human intervention. frequency, and shipping schedules.

From the central control room, the single operator has complete visibility of the entire logistics flow through the WMS interface. They monitor AGV traffic,
AS/RS operational status, and inventory levels without driving forklifts, handling pallets, or performing manual inventory counts.

This "lights-out" warehouse maximizes storage density and operates 24/7 with no human presence inside the storage aisles, completing the fully
automated process flow.



Core Technologies: Slitting Line

Fagor Arrasate Red Bud Industries ANDRITZ Sundwig

World leader offering fully automatic Emphasizes safety with industry-leading Specializes in customized lines for high-
blade changes in under four minutes, 5-year warranty and "hands-free strength and surface-critical materials.
automatic adjustment of separator threading" system. Their CNC "fully- Features include fully automatic strip
shafts, and hands-free threading. Their automatic" configurations require minimal threading, automatic knife changes, and
FASTR robotic tooling warehouse foundation work, reducing installation patented system for automatic strapping
automates slitter head configuration, with time and cost. directly on the exit turnstile.

case studies showing operation by just

two technicians.

For a single-operator facility, features like "hands-free threading" and "automatic tooling changeover" are absolute "Must-be" attributes, not optional
enhancements. Their absence would necessitate additional operators, breaking the operational model.



Packaging Technologies

Strapping Technology

Fully automatic strapping machines from vendors like Signode, Fromm,
and Mosca integrate into conveyor lines, applying straps based on sensor
inputs and MES recipes.

Material Comparison: PET vs. Steel

PET Strapping

Offers 90% of steel's strength with better elongation and recovery.
Safer to handle, lighter, rust-free, and 25-50% more cost-effective.
Recommended for most applications.

Steel Strapping

Highest tensile strength, necessary for products with very sharp
edges or high temperatures. More expensive, heavier, susceptible to
rust, and poses greater safety risks.

Wrapping & Palletizing

Orbital or through-eye wrappers from vendors like Orion Packaging,
Lamiflex, and Fhope Packaging protect coils from environmental factors.

Heavy-duty industrial robots from manufacturers like FANUC (models M-
410iB or 420iF) handle palletizing with custom End-of-Arm Tooling
designed specifically for steel coils.

Vision systems and sensors guide precise placement according to
stacking patterns specified by the MES, completing the packaging

process without human intervention.




Intralogistics: AGVs and AMRs

Technology Comparison

AGV (Automated Guided
Vehicle)

Follows predefined paths using
magnetic tape, embedded
wires, or laser-triangulation

Reliable for repetitive, point-to-
point tasks in structured
environments

Lower initial cost but inflexible;
path changes require physical
infrastructure modifications

AMR (Autonomous Mobile
Robot)

Uses LiDAR and cameras to
build facility maps and navigate
dynamically

Can intelligently avoid obstacles
and reroute autonomously

Higher initial cost but offers
superior long-term flexibility
with software-based path
changes

Heavy-Duty AGVs for Steel

Specialized "heavy burden carriers" or "coil transporters" from vendors like
JBT, Solving (AGVE Group), and Morello handle coils weighing up to 45

tons.

These custom-engineered solutions feature robust chassis with
specialized attachments like cradles for eye-to-wall coils or lifting
platforms for pallets.

Navigation typically uses highly reliable methods like laser guidance or
magnetic spot navigation, with fleet management software integrating
seamlessly with WMS/MES.

While the predictable nature of production might suggest less expensive AGVs are sufficient, AMRs offer strategic advantages. Manufacturing processes
evolve, and AMRs accommodate layout changes through software updates rather than costly physical rework, making them an investment in operational
agility.



Automated Warehousing
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Unit-Load AS/RS

Automated Storage and Retrieval Systems
maximize space utilization and enable lights-out
operation. These systems feature tall racking
structures served by automated stacker cranes
or shuttles, specifically designed for heavy,
palletized loads.
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Key Vendors

Dematic offers systems handling pallets up to
1,800 kg in structures up to 45 meters tall.
Swisslog provides Vectura crane-based AS/RS
(up to 50m) and PowerStore high-density shuttle
solutions. CTI Systems specializes in heavy
loads up to 40 tonnes.
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Control Systems

A Warehouse Control System (WCS) acts as
traffic controller for cranes and shuttles,
receiving commands from the higher-level WMS
or MES. The critical integration point is the
Pickup and Deposit (P&D) station where AGVs
exchange pallets.



The Digital Backbone

SCADA/MES Platform Integration Strategy

The central nervous system bridges traditional gaps between top-floor Overcoming multi-vendor challenges requires a unified data approach:

business systems (ERP) and shop-floor control systems (PLCs).
e Standardization on open protocols like OPC-UA and MQTT

e SCADA: Real-time operational interface displaying equipment status, « Centralized data repository using standard SQL platforms

process variables, and critical alarms . L . o
e MES as universal orchestrator communicating with each machine's

e MES: Higher-level system managing work orders, production controller

sequencing, resource tracking, and performance analysis
This integration transforms the operator's role from manual laborer to

Platforms like Ignition by Inductive Automation offer universal solutions "system orchestrator" who monitors stable systems and intervenes only

that natively combine these functionalities with open architecture when exceptions occur.

supporting standard IT protocols.



Financial Analysis

$1-4M 58.4% 1.7

Initial CapEx Simple ROI Payback Years
Total capital expenditure for equipment Annual return on investment based on labor Time required to recoup the initial investment
acquisition, installation, facility modifications, savings, increased throughput, and reduced through operational savings
software integration, and training WERIE

Labor Savings [ Increased Revenue @ Material Waste Reduction @ Reduced Insurance Costs

The financial case is compelling, with labor savings from replacing 8 operators with 1 highly-skilled orchestrator, increased throughput from 24/7
operation, improved material yield, and enhanced safety all contributing to rapid return on investment.



Strategic Implementation

Phase 1: Slitting Line

Installation and commissioning of the automated slitting line and its Phase 3: Warehousing

integration with the MES/ERP systems. This establishes the Implementation of AGV and AS/RS systems integrated with the WMS
foundation for digital control and provides valuable learning and packaging line output. This completes the fully automated process
experiences. flow from slitting to storage.
1 2 3

Phase 2: Packaging Cell

Deployment of the robotic packaging cell and its integration with the
slitting line's output and the MES. This builds on lessons learned in
Phase 1 and extends automation capabilities.

A phased implementation mitigates risk by solving challenges in smaller, contained environments. It spreads capital expenditure over time, allows
incremental personnel training, and creates a powerful "learning loop" where each phase informs and de-risks subsequent stages.



Key Success Factors

Vendor Selection

Choose partners based on integration
capabilities and long-term support, not just
initial price. Establish comprehensive Service
Level Agreements (SLAs) defining guaranteed
uptime, response times, and penalties.

Cybersecurity

Treat cybersecurity as a core operational risk.
Implement network segmentation, firewalls,
encryption, and multi-factor authentication.

Conduct regular security training and audits.

Workforce Transformation

Invest heavily in upskilling to create "system
orchestrators" with data analytics, robotics,
and IT skills. Capture tacit knowledge from
experienced workers and involve future
operators in project planning.

System Reliability

Design for fault tolerance through redundancy
in critical systems. Implement predictive
maintenance using lloT sensors and Al
analytics. Develop formal disaster recovery
plans for business continuity.

The single-operator steel facility represents a paradigm shift requiring capital investment, technological sophistication, and organizational transformation.

For companies with strategic vision and disciplined execution, it offers the opportunity to set new benchmarks for productivity, quality, and profitability in

the steel industry.



