QWS FOR ENERGY

S = AND UTILITIES

From Generative to Agentic:
Transforming Grid Planning and Operations

Xing Wang, PhD

Global Leader Grid Modernization
AWS Energy and Utilities




Agentic Al will simplify complex operational processes ., .. .

Agentic Al leverages LLM to reason, plan, and complete tasks based on your own data and existing Extends artificial intelligence

tools. into physical spaces with
understanding of spatial
relationships and real-world
physics.

- Less human
oversight

Independently sets and

Agentic Al agents executes goals

Operates toward a
Generative Al assistants higher-level objective,

Low agency . . not just a task
Achieves a specific,

More human Traditional AIML predefined goal

oversight

Executes
predefined rules
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INCREASING AUTONOMY AND BUSINESS IMPACT
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Al can feel like a maze of acronyms...
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Al Systems: A Human Analogy

A simple way to understand how Al systems evolve from inte

LLM

= Brain

¢ Core intelligence and reasoning

» Generates language and ideas

* The foundation model layer
—

NS

RAG

= Brain + Knowledge

LLM + trusted external knowledge
* Grounded in documents and data

* Improves relevance and accuracy
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Al Agent

= Brain + Hands

* Takes actions toward a goal
* Uses tools, memory, and workflows

* Moves from answers to execution
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MCP

= Nervous System
* Connects models, tools, and context
* Enables coordinated system communication > . B

* The integration and orchestration layer

>
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Ken Parkinson Enterprise Transformation
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Large Language Models (LLMs) are the brain. But it
only knows what it was trained on. It does not
automatically know your business, your latest data,
your customer context.

Retrieval-Augmented Generation (RAG) connects the
model to trusted external information. This is where
Al starts becoming more useful for the enterprise,
because it can answer with context rather than guess
from memory.

Al Agents give the brain hands. This is where Al
moves from answering to acting, and the
conversation shifts from productivity to operating
model change.

Model Context Protocol (MCP) helps Al systems
connect more consistently with tools, data sources,

files, platforms, and enterprise environments.



Grid Management Al Use Cases (non-exhaustive )

Optimisation/
Machine
Learning

Foundation
Models/Agentic
Al
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Forecast

Demand Forecast (S/M/L)
Weather Forecasting
Renewable Forecast
Battey charge/discharge
performance monitoring
Price Forecasting

Hyper-local Weather FM
Demand Forecast
(Amazon Chronos, LLM
based foresting model)
Ensemble Forecasting
DER smart aggregation
Data center/EV charging
demand forecasting

Assets planning

Digital twin

Flexibility planning
Interconnection planning
eMobility planning

Investment Analysis Agents

Tariff filing and Q&A agents
Regulatory response agent
Interconnection automation
agents

Model build and simulation agents
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Operate/Trade

Algorithm Trading

Asset Performance Monitoring
Predictive Maintenance

Outage Prediction

Virtual Power Plant

P2P trading/Local Energy Market

Crew dispatch agent
Field Crew Assistant
Grid control room co-operator
Energy and Flex trading agents

Sentiment Analysis
Churn Prediction
Call Routing

Call Transcription
Meter Data Analytics
Fraud detection

Contact Center Agents
Smart Home Energy Manager
System Flex Event Agent



AWS Agents4Energy
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PRE-BUILT
AGENTS

Maintenance

Crew Dispatch

Rate Case

Modeling &
Planning

| Interconnection |

Automation

Add your own
agent

Amazon Bedrock

infrastructure
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Reasoning-first models are rising: Many providers are clearly
moving toward models optimized for reasoning—fueling the surge
of Agentic Al architectures.
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Interconnection Study Automation with Agentic Al/ML

Engineering Automation AWS HPC and Al N

Advanced
Model
Validation

Model Build Study Cost Allocation
Automation Automation Automation

Interconnection
Agreement

: Interconnection
MOdetBulid Study Processes Cost Allocation Agreement
Negotiation

Application Review Process
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Study Automation - The solution

A multi-agent system that assists planners in improving throughput and improving confidence in
interconnection studies

Planners configure utility-specific business

rules, compliance requirements, and grid Multi-agent system extracts data from _
models through an admin portal, enabling Al interconnection documents, updates grid Agents generate comprehenswe study reports
agents to validate studies against industry models, orchestrates parallel simulations with cost-optimized upgrade
standards and utility planning criteria across thousands of scenarios, and identifies recpmmendatlons, gnablmg planners to
optimal upgrade options—reducing months of review and approve in hours rather than
manual work to hours spending months running constrained

scenarios
e



= Gartner Newsroom Topics Media Contacts Media Resources Insights  Archive

Newsroom / Information Technology / Press Release

Gartner Predicts Al Adoption in 40% of

Power and Utilities Control Rooms by
2027

STAMFORD, Conn., January 15, 2025

94% of Power and Utility ClIOs Plan to Increase Their Al
Investments in 2025, With an Average Spending
Increase of 38.3%

By 2027, 40% of power and utilities will deploy Al-driven operators in control rooms, reducing

human error risks, but increasing cyber-physical system security vulnerabilities, according to
Gartner, Inc.

The 2025 Gartner CIO and Technology Executive Survey indicated that 94% of power and utility
chief information officers (CIOs) plan to increase their Al investments in 2025, with an average
spending increase of 38.3%.

“Al technology is poised to transform the power and utilities sector,” said Jo-Ann Clynch, Sr
Director Analyst at Gartner. “Human decision-making is critical, but it is also a significant factor in
industrial accidents. Al-driven operations offer a compelling solution, performing tasks with
repeatability, precision, and without bias when effectively governed.”

https://www.gartner.com/en/newsroom/press-releases/2025-01-15-gartner-predicts-ai-
adoption-in-40-percent-of-power-and-utilities-control-rooms-by-2027
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Agentic Al based Co-Operator for Grid Control Room
rOJ rOJ

Real Time Operations

Operational Forecasts Operational Simulations

(thousands of studies)

Look-
Ahead

DSA/

SCADA WAMS

AGC Network ML based anomaly

detection

Outages Scheds

Operator Training
Simulator
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Event Replay

Operational Models and Data Feeding Forward X
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Simulation Scenarios

Operators Co-Operator @
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Human in the éead for Decision support 4’
assessment an Risks — Consequences - Options

decision making

Operation Manuals Revised actions
Operator actions Historical Data
: Event Logs
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