ISPAI

Industry Template: Renewable Energy

(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 Renewable Energy, using the same structure of domains, high-impact
knowledge bases (KBs), and multi-domain combinations.

1. Renewable Energy Domains and Categories of Content

Below are potential domains for Renewable Energy, with representative categories of content for each
domain:

1. Solar Energy

o Categories: Photovoltaic (PV) Systems, Solar Thermal Energy, Concentrated Solar Power
(CSP), Energy Storage Integration.

2. Wind Energy

o Categories: Onshore Wind, Offshore Wind, Turbine Design, Wind Resource Assessment.
3. Hydropower

o Categories: Large-scale Dams, Small Hydropower, Pumped Storage, River Management.
4. Geothermal Energy

o Categories: Enhanced Geothermal Systems, Direct Use Applications, Heat Pump
Technology, Deep Drilling.

5. Biomass and Bioenergy
o Categories: Biofuels, Biomass Power Plants, Waste-to-Energy, Anaerobic Digestion.
6. Energy Storage and Grid Integration

o Categories: Battery Storage, Grid-scale Storage Solutions, Smart Grids, Energy Storage
Systems (ESS).

7. Renewable Energy Policy and Regulation



10.

11.

12.

13.

14.

15.

o Categories: Renewable Energy Mandates, Carbon Pricing, Subsidies and Incentives,
Regulatory Compliance.

Sustainability and Environmental Impact

o Categories: Life Cycle Assessment (LCA), Carbon Footprint Reduction, Circular Economy,
Environmental Compliance.

Energy Efficiency and Optimization
o Categories: Demand Response, Energy-efficient Buildings, Smart Meters, Energy Audits.
Emerging Technologies in Renewable Energy

o Categories: Floating Solar, Hydrogen Energy, Ocean/Tidal Energy, Advanced Materials for
Energy.

Hybrid Renewable Energy Systems

o Categories: Solar-Wind Hybrid Systems, Off-grid Hybrid Solutions, Energy System Design,
Multi-energy Integration.

Renewable Energy Financing and Investment

o Categories: Project Finance, Green Bonds, Renewable Energy Investments, Public-Private
Partnerships.

Operations and Maintenance (O&M) in Renewable Energy

o Categories: Predictive Maintenance, Remote Monitoring, Asset Management,
Performance Optimization.

Community Energy Projects

o Categories: Cooperative Energy Models, Local Energy Markets, Community-owned
Energy Systems, Microgrids.

Renewable Energy in the Energy Transition

o Categories: Decarbonization Strategies, Grid Decentralization, Renewable Energy
Integration, Sector Coupling.

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

Here are five high-impact knowledge base examples for each domain in Renewable Energy:

Solar Energy

1.

2.

3.

Photovoltaic System Design and Optimization
Concentrated Solar Power (CSP) Technologies

Solar Thermal Energy Applications for Industrial Use



4. Integration of Solar Energy with Battery Storage
5. Innovations in Solar Panel Materials
Wind Energy
1. Advanced Wind Turbine Design and Engineering
2. Offshore Wind Farm Construction and Operations
3. Wind Resource Assessment and Site Selection
4. Onshore Wind Project Development
5. Turbine Blade Design for Efficiency and Durability
Hydropower
1. Optimization of Large-scale Dam Operations
2. Small Hydropower Systems for Local Communities
3. Pumped Storage as Grid Stabilization
4. River Management for Hydropower Projects
5. Environmental Impact of Hydropower Systems

Geothermal Energy

1.

2.

3.

4.

5.

Enhanced Geothermal Systems (EGS) Development

Direct Use Applications of Geothermal Energy

Deep Geothermal Drilling Techniques

Geothermal Heat Pumps for Residential and Commercial Use

Geothermal Power Plant Design

Biomass and Bioenergy

1.

2.

Biofuel Production from Agricultural Waste
Waste-to-Energy Technologies for Municipal Waste
Anaerobic Digestion for Biogas Production
Sustainable Biomass Feedstock Management

Carbon-neutral Biomass Power Generation

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 Renewable Energy:

Example 1: Advancing Hybrid Renewable Energy Systems with Grid Integration and Energy Storage

e Domains: Hybrid Renewable Energy Systems, Energy Storage and Grid Integration, Emerging
Technologies in Renewable Energy.

e Required Knowledge Bases:
1. Design and Optimization of Hybrid Solar-Wind Systems
2. Grid-scale Battery Storage Solutions for Renewable Integration
3. Smart Grid Technologies for Renewable Energy Systems
4. Multi-energy System Integration for Decentralized Grids

e CfS Example: "We are seeking a solution to advance hybrid renewable energy systems with grid
integration and energy storage, focusing on multi-energy system design, grid-scale storage, and
renewable integration."

Example 2: Optimizing Renewable Energy O&M through Predictive Maintenance and Remote
Monitoring

e Domains: Operations and Maintenance (O&M) in Renewable Energy, Technology and Innovation
in Renewable Energy, Renewable Energy Financing and Investment.

e Required Knowledge Bases:
1. Predictive Maintenance Strategies for Renewable Assets
2. Remote Monitoring Systems for Renewable Energy Operations
3. Financial Models for Optimizing O&M Costs
4. Advanced Data Analytics for Performance Optimization

e CfS Example: "We need a solution to optimize renewable energy O&M through predictive
maintenance and remote monitoring, focusing on cost reduction, asset management, and
performance optimization."

Example 3: Advancing Sustainability and Decarbonization through Renewable Energy Integration and
Circular Economy Practices

e Domains: Sustainability and Environmental Impact, Renewable Energy in the Energy Transition,
Energy Efficiency and Optimization.

e Required Knowledge Bases:
1. Decarbonization Strategies for the Energy Transition

2. Life Cycle Assessment (LCA) for Renewable Energy Projects



3. Circular Economy Practices in Renewable Energy
4. Energy Efficiency Programs and Demand Response Management

e CfS Example: "We are seeking a solution to advance sustainability and decarbonization through
renewable energy integration and circular economy practices, focusing on decarbonization,
energy efficiency, and environmental impact reduction."

This breakdown demonstrates how iSPAI’s platform can support the Renewable Energy sector across key
areas like solar, wind, hydropower, energy storage, sustainability, and the energy transition, while
addressing challenges in hybrid energy systems, grid integration, and environmental impact.



