ISPAI

Industry Template: Energy (Oil & Gas Downstream)

(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 Oil and Gas Downstream, following the established structure of domains,
high-impact knowledge bases (KBs), and multi-domain combinations.

1. Oil and Gas Downstream Domains and Categories of Content

Below are the potential domains for Oil and Gas Downstream, with representative categories of content
for each domain:

1. Refining Technologies

o Categories: Catalytic Cracking Processes, Hydroprocessing, Fluid Catalytic Cracking (FCC),
Refinery Configuration Optimization.

2. Petrochemical Production

o Categories: Ethylene and Propylene Production, Polymer Synthesis, Aromatics
Processing, Methanol-to-Olefins (MTO) Technologies.

3. Fuel Blending and Additives

o Categories: Gasoline and Diesel Blending Techniques, Additives for Fuel Performance,
Biofuel Integration, Emission Reduction Additives.

4. Logistics and Distribution

o Categories: Supply Chain Optimization for Refined Products, Fuel Storage and
Distribution Networks, Inventory Management for Refineries, Shipping and Terminal
Operations for Downstream Products.

5. Retail and Marketing of Petroleum Products

o Categories: Fuel Station Management, Marketing Strategies for Downstream Products,
Consumer Preferences and Trends, Loyalty Programs for Fuel Retail.

6. Health, Safety, and Environmental (HSE) Standards



10.

11.

12.

13.

14.

15.

o Categories: Refinery Safety Protocols, Environmental Impact Assessments for Refining,
Air Emission Controls, Risk Management in Downstream Operations.

Energy Efficiency and Process Optimization

o Categories: Heat Integration in Refineries, Energy Recovery Systems, Al-driven Process
Optimization, Energy Audits in Downstream Facilities.

Sustainability and Emission Control

o Categories: Carbon Capture in Refineries, Emission Control Technologies, Wastewater
Treatment in Petrochemical Facilities, Biofuels Integration for Reduced Emissions.

Regulatory Compliance and Environmental Standards

o Categories: Environmental Regulations for Refining, Emission Reporting Requirements,
Regulatory Compliance in Petrochemical Production, Fuel Standards and Compliance.

Digital Transformation in Downstream

o Categories: |oT in Refinery Operations, Al for Predictive Maintenance in Refineries,
Digital Twin Applications in Petrochemical Plants, Automation for Fuel Distribution
Networks.

Risk Management and Emergency Response

o Categories: Risk Assessment for Refineries, Emergency Shutdown Systems, Crisis
Management in Fuel Distribution, Fire Safety in Petrochemical Facilities.

Supply Chain and Inventory Management

o Categories: Inventory Management Systems for Refined Products, Fuel Storage
Optimization, Distribution Logistics, Demand Forecasting for Fuel Retail.

Refinery Waste Management

o Categories: Solid Waste Management in Refineries, Sludge Treatment, Waste Gas
Recovery, Circular Economy Strategies in Petrochemical Production.

Product Quality Control and Assurance

o Categories: Fuel Quality Standards, Refining Process Monitoring, Testing Protocols for
Petrochemical Products, Real-time Quality Control Systems.

Advanced Catalysis in Refining

o Categories: Catalyst Development for Enhanced Yields, Regeneration Techniques,
Catalyst Poisoning Prevention, Catalytic Technologies for Emission Reduction.

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

Below are five high-impact knowledge base examples for each domain in Oil and Gas Downstream:



Refining Technologies
1. Fluid Catalytic Cracking (FCC) Process Optimization
2. Hydrotreating for Sulfur Removal
3. Refinery Configuration Models for Feedstock Flexibility
4. Advanced Hydroprocessing Technologies
5. Catalytic Reforming for High-Octane Gasoline Production
Petrochemical Production
1. Ethylene Production from Naphtha Cracking
2. Aromatics Recovery Techniques
3. Methanol-to-Olefins (MTO) Process Optimization
4. Propylene Production via Steam Cracking
5. Polymers Synthesis from Olefins
Fuel Blending and Additives
1. Optimization of Gasoline and Diesel Blending Ratios
2. Biofuel Blending Techniques for Emission Reduction
3. Additives for Enhancing Fuel Efficiency
4. Fuel Additives to Improve Combustion Performance
5. Integrating Renewable Diesel in Blending Operations
Logistics and Distribution
1. Fuel Storage Optimization Techniques
2. Refined Product Supply Chain Optimization
3. Inventory Management Systems for Fuel Distribution
4. Terminal Operations for Downstream Products
5. Logistics Management in Fuel Shipping
Retail and Marketing of Petroleum Products
1. Fuel Retail Pricing Strategies
2. Consumer Behavior Analysis in Fuel Purchases
3. Loyalty Programs for Fuel Stations

4. Digital Payment Systems for Fuel Retail



5. Marketing Trends for Biofuels

3. Complex Multi-Domain Knowledge Bases and Example CfS

Below are examples of complex multi-domain knowledge bases and Calls for Solution (CfS) for the Oil
and Gas Downstream sector:

Example 1: Optimizing Energy Efficiency in Refineries

e Domains: Energy Efficiency and Process Optimization, Refining Technologies, Digital
Transformation in Downstream.

e Required Knowledge Bases:
1. Al-driven Process Optimization in Refineries
2. Heat Integration and Energy Recovery Techniques
3. Real-time Monitoring Systems for Energy Efficiency
4. loT-enabled Process Automation in Refineries

e CfS Example: "We need a comprehensive solution to optimize energy efficiency in our refinery.
The solution should integrate Al-driven process optimization, energy recovery techniques, and
real-time monitoring systems."

Example 2: Reducing Emissions in Petrochemical Production

e Domains: Sustainability and Emission Control, Refinery Waste Management, Advanced Catalysis
in Refining.

e Required Knowledge Bases:
1. Emission Control Technologies for Petrochemical Plants
2. Carbon Capture and Storage in Refining Operations
3. Advanced Catalysts for Lower Emission Refining Processes
4. Waste Gas Recovery and Utilization Techniques

e CfS Example: "Our goal is to reduce greenhouse gas emissions from our petrochemical
production facilities. We are looking for solutions that combine carbon capture technologies,
advanced catalysts, and waste gas recovery systems."

Example 3: Enhancing Fuel Blending Operations for Renewable Integration

e Domains: Fuel Blending and Additives, Regulatory Compliance and Environmental Standards,
Product Quality Control and Assurance.

¢ Required Knowledge Bases:

1. Biofuel Integration in Fuel Blending



2. Regulatory Standards for Renewable Fuels
3. Additive Technologies for Emission Control
4. Quality Control Protocols for Renewable Fuel Blends

e CfS Example: "We seek a solution to improve our fuel blending operations with a focus on
integrating renewable fuels and ensuring compliance with environmental standards. The
solution should address fuel blending ratios, additive technologies, and quality control systems."

This approach outlines how iSPAI’s framework can apply to the downstream segment of the oil and gas
industry, supporting knowledge creation, process optimization, sustainability efforts, and product quality
enhancements.



