
 

Industry Template: Solar 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 Solar Energy, using the same structure of domains, high-impact knowledge 

bases (KBs), and multi-domain combinations. 

1. Solar Energy Domains and Categories of Content 

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

1. Photovoltaic (PV) Systems 

o Categories: Solar Panel Design, Efficiency Improvement, Thin-film PV, Monocrystalline 

and Polycrystalline Technologies, Solar Cell Materials. 

2. Concentrated Solar Power (CSP) 

o Categories: Parabolic Troughs, Solar Towers, Fresnel Reflectors, Heat Transfer Fluids, 

Thermal Energy Storage. 

3. Solar Energy Storage 

o Categories: Battery Storage Solutions, Thermal Storage, Grid-scale Energy Storage, 

Lithium-ion Batteries, Flow Batteries. 

4. Solar Power Plants and Infrastructure 

o Categories: Solar Farm Design, Grid Integration, Distributed Generation, Energy 

Transmission, Maintenance and Operations. 

5. Off-grid Solar Solutions 

o Categories: Solar Microgrids, Rural Electrification, Off-grid Solar Home Systems, Portable 

Solar Devices, Solar Water Pumps. 

6. Solar Power Conversion and Inverters 

o Categories: Inverter Technologies, DC to AC Conversion, Power Optimization, 

Microinverters, Power Electronics for Solar Systems. 



7. Solar Energy Economics and Financing 

o Categories: Solar Project Finance, Power Purchase Agreements (PPA), Solar Leasing, 

Feed-in Tariffs, Investment Strategies. 

8. Solar Thermal Technologies 

o Categories: Solar Water Heating, Solar Air Heating, Solar Thermal Power Plants, Solar 

Cooling Systems, Solar Heat for Industrial Processes. 

9. Regulatory Compliance and Policy for Solar Energy 

o Categories: Renewable Portfolio Standards (RPS), Solar Incentives, Tax Credits, 

Regulatory Compliance, Renewable Energy Certificates (RECs). 

10. Solar Energy Innovation and Emerging Technologies 

o Categories: Bifacial Solar Panels, Perovskite Solar Cells, Floating Solar (FPV), Building-

Integrated Photovoltaics (BIPV), Quantum Dots in Solar Cells. 

11. Solar Energy Efficiency and Optimization 

o Categories: Maximum Power Point Tracking (MPPT), Solar Array Orientation, Shading 

Analysis, System Design Optimization, Monitoring and Diagnostics. 

12. Solar Energy Storage and Grid Integration 

o Categories: Energy Storage Technologies, Grid Balancing, Virtual Power Plants (VPPs), 

Demand Response, Distributed Energy Resources (DER). 

13. Solar Energy for Transportation 

o Categories: Solar-powered Electric Vehicles, Solar Charging Stations, Solar Energy for 

Public Transportation, Solar Integration with EVs. 

14. Solar Energy in Buildings 

o Categories: Rooftop Solar, Building-Integrated Solar, Net Zero Energy Buildings, Solar 

Shading and Cooling, Solar Heating for Residential and Commercial Buildings. 

15. Environmental Impact and Sustainability of Solar Energy 

o Categories: Life Cycle Analysis, Recycling Solar Panels, Land Use for Solar Farms, Carbon 

Footprint Reduction, Sustainable Manufacturing of Solar Components. 

 

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

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

Photovoltaic (PV) Systems 

1. Efficiency Improvement in Solar Panels 



2. Monocrystalline vs. Polycrystalline Solar Technologies 

3. Innovations in Thin-film Photovoltaics 

4. Solar Cell Materials for Increased Energy Yield 

5. Advanced Manufacturing Techniques for Solar Panels 

Concentrated Solar Power (CSP) 

1. Parabolic Troughs and Solar Towers for CSP Systems 

2. Heat Transfer Fluids and Thermal Energy Storage in CSP 

3. Advancements in Fresnel Reflector Technology 

4. CSP System Design for Large-scale Solar Power 

5. Hybrid Systems Combining CSP with Battery Storage 

Solar Energy Storage 

1. Battery Storage Solutions for Solar Energy 

2. Thermal Storage in Concentrated Solar Power Plants 

3. Grid-scale Storage for Solar Power Plants 

4. Lithium-ion vs. Flow Battery Technologies 

5. Energy Storage Integration with Solar Farms 

Solar Power Plants and Infrastructure 

1. Solar Farm Design and Grid Integration 

2. Distributed Generation and Solar Power Transmission 

3. Operation and Maintenance of Large Solar Plants 

4. Maximizing Solar Farm Efficiency and Energy Yield 

5. Grid Stability and Solar Power Integration 

Off-grid Solar Solutions 

1. Solar Microgrids for Rural Electrification 

2. Off-grid Solar Home Systems and Market Growth 

3. Portable Solar Devices for Remote Areas 

4. Solar-powered Water Pumps for Agriculture 

5. Off-grid Solar System Design for Developing Countries 

 



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 Solar Energy: 

Example 1: Enhancing Solar Farm Efficiency through Advanced PV Systems, Storage Integration, and 

Grid Optimization 

• Domains: Photovoltaic (PV) Systems, Solar Energy Storage, Solar Power Plants and 

Infrastructure. 

• Required Knowledge Bases: 

1. Advanced Solar Panel Technologies and Efficiency Improvements 

2. Battery Storage Integration for Grid-scale Solar Plants 

3. Grid Optimization for Solar Power Distribution and Transmission 

4. Energy Monitoring and Diagnostics for Solar Farms 

• CfS Example: "We are seeking a solution to enhance solar farm efficiency through advanced PV 

systems, storage integration, and grid optimization, focusing on increasing energy yield, reducing 

downtime, and improving grid stability." 

Example 2: Optimizing Off-grid Solar Solutions for Rural Electrification with Solar Microgrids and 

Energy Storage 

• Domains: Off-grid Solar Solutions, Solar Energy Storage, Solar Energy for Transportation. 

• Required Knowledge Bases: 

1. Solar Microgrids for Rural Communities 

2. Battery Storage for Reliable Off-grid Power Supply 

3. Solar-powered Charging Stations for Electric Vehicles 

4. Portable Solar Systems for Remote and Developing Areas 

• CfS Example: "We need a solution to optimize off-grid solar solutions for rural electrification, 

focusing on microgrids, storage solutions, and solar-powered transportation infrastructure." 

Example 3: Advancing Solar Power in Urban Areas through Building-Integrated Photovoltaics (BIPV) 

and Solar Energy Efficiency 

• Domains: Solar Energy in Buildings, Solar Energy Innovation and Emerging Technologies, Solar 

Energy Efficiency and Optimization. 

• Required Knowledge Bases: 

1. Building-Integrated Photovoltaics (BIPV) for Urban Environments 

2. Maximum Power Point Tracking (MPPT) for Solar Systems 



3. Solar Array Optimization for Rooftop Installations 

4. Energy-efficient Building Design with Integrated Solar Technologies 

• CfS Example: "We are seeking a solution to advance solar power in urban areas through 

building-integrated photovoltaics (BIPV) and solar energy efficiency, focusing on rooftop solar 

optimization and sustainable energy use in buildings." 

 

This breakdown demonstrates how iSPAI’s platform can support the Solar Energy sector across key areas 

like photovoltaic systems, CSP, solar energy storage, grid integration, and off-grid solutions, while 

addressing challenges in efficiency, sustainability, and financial models for renewable energy projects. 

 


