ISPAI

Industry Template: Electric Utilities

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

1. Electric Utilities Domains and Categories of Content

Below are potential domains for Electric Utilities, with representative categories of content for each
domain:

1. Grid Operations and Management

o Categories: Grid Stability and Reliability, Load Balancing, Real-time Grid Monitoring,
Demand Response Systems.

2. Power Generation and Distribution

o Categories: Renewable Energy Integration, Fossil Fuel Power Plants, Transmission Line
Operations, Distributed Energy Resources (DER) Integration.

3. Energy Storage Systems

o Categories: Battery Energy Storage, Pumped Hydro Storage, Grid-scale Energy Storage
Solutions, Integration of Energy Storage with Renewables.

4. Smart Grid and Digital Transformation

o Categories: Advanced Metering Infrastructure (AMI), Smart Grid Technologies, loT for
Grid Monitoring, Al-driven Predictive Analytics for Grid Optimization.

5. Regulatory Compliance and Policy

o Categories: Emissions Standards and Compliance, Energy Policy and Regulation,
Renewable Energy Mandates, Compliance with Local and Federal Energy Laws.

6. Customer Experience and Engagement

o Categories: Energy Usage Monitoring Tools, Personalized Customer Energy Plans, Al-
driven Customer Support, Demand-side Management.



10.

11.

12.

13.

14.

15.

Cybersecurity and Risk Management

o Categories: Cybersecurity for Energy Infrastructure, Risk Mitigation for Power Grid
Attacks, Data Privacy for Smart Grid Technologies, Incident Response Protocols.

Sustainability and Environmental Impact

o Categories: Carbon Emissions Reduction, Sustainable Power Plant Operations, Water
Conservation in Power Generation, Circular Economy for Electric Utilities.

Maintenance and Asset Management

o Categories: Predictive Maintenance for Power Plants, Asset Condition Monitoring,
Lifecycle Management for Transmission Lines, Preventive Maintenance Scheduling.

Energy Efficiency and Demand-Side Management

o Categories: Energy Efficiency Programs, Demand-side Management Solutions, Energy
Audits and Optimization, Peak Demand Reduction Strategies.

Distributed Energy Resources (DER)

o Categories: DER Integration into the Grid, Virtual Power Plants (VPP), Solar Photovoltaic
(PV) Systems, DER Aggregation and Grid Management.

Workforce Management and Training

o Categories: Workforce Planning for Electric Utilities, Safety Training Programs, Talent
Development for Power Engineers, Labor Scheduling and Optimization.

Renewable Energy Development

o Categories: Solar Power, Wind Energy, Geothermal Energy, Biomass Power Generation,
Renewable Energy Project Development.

Financial Planning and Cost Management

o Categories: Capital Expenditure Planning for Utilities, Cost Control Strategies for Energy
Projects, Rate Design and Revenue Forecasting, Financial Risk Management.

Disaster Response and Grid Resilience

o Categories: Emergency Response Protocols, Grid Hardening and Resilience, Blackout
Recovery Strategies, Crisis Management for Natural Disasters.

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

Here are five high-impact knowledge base examples for each domain in Electric Utilities:

Grid Operations and Management

1.

Real-time Grid Monitoring and Load Balancing Solutions



4.

5.

Grid Stability and Reliability Techniques
Demand Response System Design and Implementation
Al-driven Load Balancing for Peak Demand Management

Grid Management for Distributed Energy Resources (DER)

Power Generation and Distribution

1.

2.

3.

4.

5.

Renewable Energy Integration into Existing Grids
Transmission Line Maintenance and Operations Best Practices
Distributed Energy Resource (DER) Management for Utilities
Optimizing Fossil Fuel Power Plants for Grid Stability

Power Generation Load Balancing Techniques

Energy Storage Systems

1.

2.

3.

4.

5.

Battery Energy Storage Integration with Renewables
Grid-scale Energy Storage for Peak Shaving

Pumped Hydro Storage Optimization for Utilities

Energy Storage Systems for Power Generation Flexibility

Al-driven Predictive Maintenance for Energy Storage

Smart Grid and Digital Transformation

1.

2.

3.

4.

5.

Advanced Metering Infrastructure (AMI) Implementation
loT Technologies for Grid Monitoring and Management
Predictive Analytics for Grid Failure Prevention

Smart Grid Technologies for Grid Resilience

Digital Twins for Electric Grid Optimization

Regulatory Compliance and Policy

1.

2.

Emissions Compliance for Fossil Fuel Plants

Regulatory Compliance for Renewable Energy Mandates
Energy Policy Development and Strategic Compliance
Risk Management for Regulatory Non-compliance

Energy Market Regulations and Utility Compliance



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 Electric Utilities:

Example 1: Optimizing Energy Storage Integration with Distributed Energy Resources (DER)

e Domains: Energy Storage Systems, Distributed Energy Resources (DER), Grid Operations and
Management.

¢ Required Knowledge Bases:
1. Battery Energy Storage and DER Integration Strategies
2. Grid-scale Energy Storage Management for Peak Load Reduction
3. Real-time Grid Monitoring for DER Balancing
4. Al-driven Predictive Maintenance for Energy Storage Systems

e CfS Example: "We need a solution to optimize energy storage integration with distributed energy
resources (DER) for real-time grid balancing and peak load management, focusing on Al-driven
predictive maintenance and grid monitoring technologies."

Example 2: Enhancing Cybersecurity for Smart Grid Operations

e Domains: Smart Grid and Digital Transformation, Cybersecurity and Risk Management,
Regulatory Compliance and Policy.

e Required Knowledge Bases:
1. Cybersecurity Protocols for Smart Grid Technologies
2. Al-driven Threat Detection and Incident Response Systems
3. Regulatory Compliance for Data Privacy in Smart Grid Operations
4. Risk Mitigation for Cyber Attacks on Energy Infrastructure

e CfS Example: "We are seeking a solution to enhance cybersecurity for our smart grid operations
by integrating Al-driven threat detection systems, regulatory compliance tools, and real-time
incident response protocols."

Example 3: Improving Disaster Response and Grid Resilience through Predictive Analytics

e Domains: Disaster Response and Grid Resilience, Grid Operations and Management,
Maintenance and Asset Management.

e Required Knowledge Bases:
1. Predictive Analytics for Grid Failure Prevention during Disasters
2. Grid Hardening Techniques for Resilience Against Natural Disasters

3. Real-time Monitoring and Load Balancing for Emergency Response



4. Asset Condition Monitoring for Post-disaster Grid Recovery

e CfS Example: "We need a solution to improve disaster response and grid resilience through

predictive analytics, focusing on grid hardening, real-time monitoring, and post-disaster recovery
planning for utility operations."

This breakdown demonstrates how iSPAI’s platform can support Electric Utilities across key areas such as
grid management, renewable energy integration, smart grid cybersecurity, disaster response, and

sustainability, while addressing challenges in regulatory compliance, customer engagement, and cost
control.



