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1. Executive Summary

The global steel industry is undergoing a profound digital transformation. Pioneers like Tata Steel,
JSW Steel, SAIL in India and Emirates Steel (EMSTEEL) in the Middle East are leveraging Al, loT,
and advanced analytics to revolutionize every aspect of steel production.

THE CHALLENGE

» Unplanned downtime can exceed $50,000 per hour of lost production
« Tight margins with high energy costs and customer quality demands
e Legacy automation systems with siloed, disconnected data

» Reactive maintenance culture leading to catastrophic failures

THE SOLUTION: End-to-End Digital Transformation

« Al-Driven Predictive Maintenance: 22-47% downtime reduction

» Digital Twin Technology: 90%+ first-time success rate on process changes
+ Real-Time Quality Control: 30-40% defect reduction

» Energy Optimization: 8-12% energy savings, $380M cost reduction

e Smart Supply Chain: 25% improved forecast accuracy

KEY INSIGHT

Tata Steel's digital transformation yielded a staggering 775% ROI on digital investments (1,200 crore invested
for 9,300 crore savings). The company earned recognition as a World Economic Forum 'Global
Lighthouse' for smart manufacturing.
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2. Smart Maintenance & Asset Reliability

Steel plants run 24/7 with heavy machinery where an unexpected breakdown can halt an entire
production line. Digital transformation flips the script from reactive to predictive and preventive
maintenance driven by Al.

2.1 loT Sensors & Condition Monitoring

Every critical asset can be instrumented with sensors streaming vibration, temperature, pressure, and
condition data. Thousands of sensors across Tata Steel's plants feed data into a central system
(10,000+ data streams integrated). This real-time visibility is the foundation of predictive
maintenance.

2.2 Al-Based Anomaly Detection

Machine learning models analyze sensor patterns to catch early warning signs. At Tata Steel, Al
models predict equipment failures 2-4 weeks early, allowing maintenance to be scheduled during
planned downtime.

2.3 Documented Outcomes

Company

JSW Steel Assets Monitored 2,900+ across 10 plants
JSW Steel Downtime Avoided 25,000+ hours

Beshay Steel (OXmaint) Downtime Reduction 47%

Beshay Steel (OXmaint) Annual Savings $2.8 Million

Beshay Steel (OXmaint) Payback Period < 5 months

Tata Steel Working Capital Released %200 crore
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3. Optimizing Production with Al & Digital Twins

Beyond maintenance, digital transformation targets the core of steelmaking: converting raw materials to
high-quality steel efficiently. Al and digital twin technology are game-changers in this domain.

3.1 Blast Furnace Optimization

Al models balance myriad variables (coke rate, air flow, ore quality, temperatures) to increase yield and
reduce fuel consumption. Tata Steel's first digital twin pilot found an optimal strategy that cut coke rate
by 2.5% — saving %45 crore annually on a single furnace.

3.2 Quality Control & Yield Improvement

Before Al

First-Time Quality Success ~80% >90%
Defect Rate Reduction Baseline 30-40% |
Customer Claims Reduction Baseline 35% |
Yield Improvement Savings (Tata) - $280 Million

3.3 Digital Twin Success

Tata Steel's Industrial Revolution Optimization Center (iROC) remotely orchestrates 15+ plants via
250+ digital twin models. Result: 90%+ success rate on implementing changes first-try.
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4. Energy Management & Sustainability

Steelmakers face twin pressures: high energy costs and the mandate to reduce carbon emissions.
Digital technologies serve as essential tools on both fronts.

4.1 Al-Driven Energy Optimization

« Tata Steel: 8-12% energy savings, $180M cost reduction by Year 3
« Total Energy Savings (Tata): $380 Million
- Emirates Steel: Al fine-tunes EAF power input for efficiency

4.2 Green Steel Initiatives

EMIRATES STEEL GREEN STEEL MONITORING

e Cloud-based system calculates CO, emissions per heat of steel

e Blockchain ensures transparent, tamper-proof emissions data

» Real-time monitoring of CCUS units and solar power inputs

» Creates 'carbon footprint passport' for certified green steel products

JSW's digital logistics (Project SAMPARK) had a green payoff: eliminating unnecessary truck trips cut
5,000 tonnes of CO, emissions annually.

5. Supply Chain Integration & Smart Logistics

Digital transformation extends beyond the plant floor to ensure end-to-end visibility and optimization
across the entire value chain.

5.1 JSW Project SAMPARK Results

Metric Achievement

Transactions Digitized 10 Million+

Daily Steel Dispatched %160 Crore worth
Man-Hours Saved (Yearly) 2 Million

Process Time (Load Tracking) 45 min — 3 seconds
Forecast Accuracy (Tata) +25% improvement
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6.

Case Study: OXmaint Factory Al at Beshay Steel

Beshay Steel — one of the largest steel manufacturers in Egypt — ran a 24/7 operation with blast
furnaces, continuous casters, and rolling mills, but was plagued by frequent breakdowns and
inefficiencies.

BEFORE: The Challenge

78% reactive maintenance culture

180+ hours of unplanned downtime per month
Single catastrophic failure could cost up to $150,000
MTTR averaged 6+ hours

$4.2M yearly in emergency part purchases

40% of repair time lost to information search

AFTER: Results with OXmaint Factory Al

47% reduction in unplanned downtime

62% improvement in Mean Time Between Failures
38% faster Mean Time To Repair

$2.8 Million annual savings

4.2 month payback period

Confidential | 2025 OXmaint Factory Al Page 7



Digitizing Steel Plants | Industry 4.0 White Paper

& OXmaint Factory Al

7. ROl Analysis & Expected Outcomes

7.1 Comprehensive Benefits Summary

Benefit Category Typical Impact

Documented Case

Downtime Reduction 22-47%
Quality Improvement 30-40% defect |
Energy Savings 8-12%
Raw Material Optimization 2-6% coke rate |
Total ROI 500-800%

Beshay: 47%

Tata: $280M saved

Tata: $380M saved

Tata: $550M saved

Tata: 775%

TATA STEEL INVESTMENT & RETURNS

Investment: 21,200 Crore
Returns: 9,300 Crore (2015-2020)
Total Savings: $1.4 Billion

ROL: 775%
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8. Implementation Roadmap

For executives in steel companies, the question is no longer "should we digitalize?" but "how can we
digitalize effectively end-to-end?"

Phase 1: Foundation (Months 0-12)
» Deploy data infrastructure + sensor integration
« Pilot Al models on high-value problem areas
+ Success: Working prototype with measurable ROI

Phase 2: Scale Up (Months 12-24)
» Expand to plant-wide optimization
¢ Integrate SAP/ERP systems
» Success: Full plant coverage, significant cost savings

Phase 3: Enterprise Integration (Months 24-36)
¢ Integrate across multiple plants with central command center
¢ Implement supply chain optimization
* Success: World-class metrics, industry leadership

Phase!2: Scale Up

Phase 3: Enterprise

Phase 1: Foundation

(Months 12524)

Integration (Months 24-36)

(Months 0-12)
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" systems chain optimization
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9. Conclusion: The Future of Steel is Digital

The steel industry, often seen as traditional and asset-heavy, is fast becoming a showcase for digital
innovation. End-to-end digitization has proven capable of transforming steel plants into smart, efficient,
and agile operations.

KEY OUTCOMES AT A GLANCE

« Higher production output and reliability with lower downtime and maintenance cost
Superior and consistent quality, enabling premium products and customer satisfaction
Significant energy savings and emission reductions for sustainability commitments
Streamlined supply chains with real-time response, reducing costs

A safer work environment and an empowered workforce skilled for the digital age

Ready to Transform?

The technology — Al, 10T, advanced analytics, cloud platforms like OXmaint Factory Al — has matured
and is ready to deploy. The steel plant of the future is within reach today.

Schedule a demo to explore how OXmaint Factory Al can tailor Industry 4.0 solutions to your steel
plant's specific needs.
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ﬁ Factory Al

Transforming Industrial Maintenance with Atrtificial Intelligence

OXmaint Al is the leading provider of Al-powered CMMS and manufacturing operations platforms,
combining on-premise reliability with cutting-edge Al. Our solutions are trusted by over 1,000 clients
worldwide.

¢ On-premise Al deployment with local LLMs on NVIDIA GPUs
Complete data sovereignty—production data never leaves your facility
¢ 32% downtime reduction and 18% cost savings reported by customers
* Modern architecture with continuous innovation and support

Contact Information
OXMAINT

Website: www.oxmaint.com | Email: contact@oxmaint.com

Schedule a personalized demo: Scan QR Code
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