ISPAI

Industry Template: Metals and Mining

(Note: This is not intended to be a comprehensive example for any one industry. Rather, this is to be used as a starting point to define industry
domains, representative knowledge bases within a particular domain, and sample solutions that could be called for by a Consumer. Unsure
where to begin? Start here and expand. Have a better idea? Start there and run with it. Either way, you build it, you own it. We simply make

owning your knowledge possible.)

Here’s the breakdown for Metals and Mining, using the same structure of domains, high-impact
knowledge bases (KBs), and multi-domain combinations.

1. Metals and Mining Domains and Categories of Content

Below are potential domains for Metals and Mining, with representative categories of content for each
domain:

1. Exploration and Prospecting

o Categories: Geophysical Surveys, Geochemical Exploration, Remote Sensing, Seismic
Surveys, Drilling Techniques.

2. Mining Operations

o Categories: Surface Mining, Underground Mining, Open-pit Mining, Block Caving,
Continuous Mining.

3. Mineral Processing and Refining

o Categories: Crushing and Grinding, Flotation, Magnetic Separation, Smelting,
Hydrometallurgy.

4. Metals Manufacturing and Alloy Production

o Categories: Metallurgy, Casting and Forging, Alloy Development, Heat Treatment,
Machining.

5. Sustainability and Environmental Management

o Categories: Mine Reclamation, Water Management, Air Emission Control, Waste
Management, Renewable Energy Integration.

6. Automation and Robotics in Mining

o Categories: Autonomous Mining Vehicles, Remote-controlled Equipment, Al in Mining,
Robotics for Material Handling, Automated Drilling Systems.



10.

11.

12.

13.

14.

15.

Energy Management in Mining

o Categories: Energy-efficient Equipment, Renewable Energy Sources for Mining, Energy
Recovery, Load Management, Energy Audits.

Health and Safety in Mining

o Categories: Hazardous Material Handling, Worker Safety, Risk Assessment, Emergency
Response Planning, Dust and Noise Control.

Supply Chain and Logistics for Mining

o Categories: Ore Transportation, Raw Material Sourcing, Inventory Management, Vendor
Management, Distribution Networks.

Mining Equipment and Machinery
o Categories: Drilling Machines, Excavators, Haul Trucks, Crushers, Conveyors.
Digitalization and Data Analytics in Mining

o Categories: Internet of Things (loT) in Mining, Digital Twins, Predictive Analytics, Process
Optimization, Real-time Monitoring.

Innovation and Emerging Technologies

o Categories: Artificial Intelligence, Blockchain for Mining, 3D Printing in Metals
Manufacturing, Nanotechnology in Materials Science, Quantum Computing.

Regulatory Compliance and Environmental Standards

o Categories: Mine Safety Standards, Environmental Compliance, Licensing, International
Mining Laws, Sustainable Practices Certifications.

Mining Finance and Investment

o Categories: Project Finance, Market Forecasting, Metals Trading, Investment Strategies,
Commodity Price Analysis.

Workforce Development and Training

o Categories: Technician Training, Skills Development, Safety Training, Knowledge Transfer,
Leadership Development.

2. Examples of High-Impact Knowledge Bases for Each Category

Here are five high-impact knowledge base examples for each domain in Metals and Mining:

Exploration and Prospecting

1.

2.

Geophysical Survey Techniques for Mineral Discovery

Remote Sensing for Large-scale Mineral Exploration



3.

4.

5.

Seismic Surveying for Subsurface Analysis
Drilling Techniques for Deep Ore Prospecting

Geochemical Sampling for Mineral Resource Estimation

Mining Operations

1.

2.

3.

4.

5.

Surface Mining Techniques for Resource Extraction
Underground Mining Methods for Deep Ore Deposits
Open-pit Mining for Large-scale Metal Extraction
Block Caving Techniques for Efficient Ore Mining

Continuous Mining Operations and Equipment

Mineral Processing and Refining

1.

2.

3.

4.

5.

Crushing and Grinding Techniques for Ore Preparation
Flotation and Separation Technologies in Mineral Processing
Smelting Technologies for Metal Refining

Hydrometallurgy Processes for Extracting Metals from Ores

Magnetic Separation Techniques for Mineral Processing

Metals Manufacturing and Alloy Production

1.

2.

3.

4.

5.

Alloy Development and Custom Metal Manufacturing
Casting and Forging Techniques for Metals and Alloys
Heat Treatment Processes for Metal Strengthening
Advanced Machining Techniques for Metal Products

Metallurgical Innovations for Enhanced Material Properties

Sustainability and Environmental Management

1.

2.

Mine Reclamation Techniques for Environmental Restoration
Water Management in Mining and Mineral Processing

Air Emission Control Technologies for Mining Operations
Waste Management Strategies for Tailings and By-products

Renewable Energy Integration in Mining Operations

3. Complex Multi-Domain Knowledge Bases and Example CfS



Here are examples of complex multi-domain knowledge bases and corresponding Calls for Solution (CfS)
for Metals and Mining:

Example 1: Advancing Sustainable Mining with Renewable Energy Integration, Environmental
Management, and Process Automation

e Domains: Sustainability and Environmental Management, Energy Management in Mining,
Automation and Robotics in Mining.

¢ Required Knowledge Bases:
1. Renewable Energy Integration for Mining Operations
2. Mine Reclamation and Environmental Restoration Techniques
3. Process Automation for Efficient Mining Operations
4. Energy-efficient Equipment and Load Management in Mining

e CfS Example: "We are seeking a solution to advance sustainable mining with renewable energy
integration, environmental management, and process automation, focusing on reducing
emissions, improving energy efficiency, and ensuring environmental compliance."

Example 2: Enhancing Metals Manufacturing with Al-driven Process Optimization, Advanced
Materials, and Digital Twins

e Domains: Metals Manufacturing and Alloy Production, Digitalization and Data Analytics in
Mining, Innovation and Emerging Technologies.

¢ Required Knowledge Bases:
1. Al-driven Process Optimization in Metals Manufacturing
2. Advanced Alloys for High-performance Applications
3. Digital Twins for Process Simulation and Monitoring
4. Predictive Analytics for Real-time Monitoring of Manufacturing Processes

e CfS Example: "We need a solution to enhance metals manufacturing with Al-driven process
optimization, advanced materials, and digital twins, focusing on improving production efficiency,
material performance, and digital monitoring."

Example 3: Optimizing Mining Operations with Autonomous Vehicles, Al, and Advanced Drilling
Technologies

¢ Domains: Automation and Robotics in Mining, Mining Operations, Innovation and Emerging
Technologies.

e Required Knowledge Bases:
1. Autonomous Mining Vehicles for Ore Transport and Handling

2. Al-driven Decision Making for Mining Operations Optimization



3. Advanced Drilling Technologies for Mineral Extraction
4. Robotics for Material Handling and Process Automation in Mining

e CfS Example: "We are seeking a solution to optimize mining operations with autonomous
vehicles, Al, and advanced drilling technologies, focusing on automation, safety, and efficiency."

This breakdown demonstrates how iSPAI’s platform can support the Metals and Mining sector across key
areas like exploration, mining operations, sustainability, robotics, process optimization, and digitalization,
while addressing challenges in efficiency, environmental impact, and technological innovation.



