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Welcome and Agenda

Introduction to the EPRI View from 
the TOP - 2026 Webinar Series 
(Adrian Kelly - EPRI)

Alarm Management and 
Operational Data - the EPRI 
aLLarMa application

(Adrian Kelly - EPRI)

Grid Weather AI Visualization 
Application - the EPRI Watt the 
Forecast application
(Adrian Kelly, Saumil Shah - EPRI)

Planning Study Automation - the 
EPRI Raphson application

(Sean McGuinness – EPRI)

Electromagnetic Transient (EMT) AI 
Assistant
(Bob Arritt - EPRI)

Unit Commitment and Scheduling: 
- the EPRI - AI-ccelerating Unit 
Commitment Challenge

(Alvaro Porras - EPRI)

EPRI's Open Power AI (OPAI) 
Initiative

(Adrian Kelly - EPRI)

Questions and Open Discussion 
(5 Mins All Moderated by EPRI) 

EPRI are recording this webcast and will post the recording, transcription and materials (where 
possible)  for those that could not make it. 
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Transmission Operations & Planning
▪ EPRI’s Transmission Operations & Planning (TOP) program conducts collaborative 

research to support reliable, resilient, and economic planning and operation of the 
bulk electric power system for transmission owners and system operators

▪ Focus Areas
– Transmission Operations
– Transmission Planning
– Bulk System Integration of Renewables and Distributed Energy Resources
– Electricity Market Design and Operation

▪ Value to Industry
– Deliver leading-edge research, software tools, and technical guidance
– Leverage global collaboration across utilities, ISOs, and subject-matter experts
– Help the industry manage rapid system change, including renewables, large loads, and 

climate-driven risks

Learn more about TOP: https://top.epri.com/

https://www.epri.com/research/programs/027560/
https://www.epri.com/research/programs/027560/
https://www.epri.com/research/programs/027570
https://www.epri.com/research/programs/027570
https://www.epri.com/research/programs/067417
https://www.epri.com/research/programs/067417
https://www.epri.com/research/programs/118053
https://www.epri.com/research/programs/118053
https://top.epri.com/
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Recordings & materials posted at: top.epri.com/view-from-the-top

View from The TOP
Transmission Operations & Planning R&D 
Public Webinar Series 

New for 2026: A public webinar series

• R&D highlights from EPRI and our global collaborators 

• 8-12 webinars delivered throughout 2026

• Topics spanning operations, planning and markets issues

• Coordinated with existing EPRI forums

• Open to all participants
Save the Date

April 8 11am ET
Resource Adequacy and Large Loads

Not a Member? Sign up Here!

https://top.epri.com/view-from-the-top
https://top.epri.com/view-from-the-top
https://top.epri.com/view-from-the-top
https://top.epri.com/view-from-the-top
https://top.epri.com/view-from-the-top
https://top.epri.com/view-from-the-top
https://top.epri.com/view-from-the-top
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Slido Survey on Today’s Webinar

https://app.sli.do/event/na5ogLpugNbQ6eBjEWqzJr

Slide.com Code: 3941399

Please take a moment 
to complete the Slido 

survey on AI application 
interests. Open through 

March 18
th

.
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Transmission & ICCS Advisory Meetings – Winter 2026 

Transmission Ops & Planning Area and Program 

Advisory Meetings: 

Monday, March 30th – Wednesday, April 1st, 2026

The upcoming advisory meetings review the progress of ongoing research within 

the collaborative R&D programs, identify new issues requiring resolution, and 

prioritize future research to meet the needs of the industry, decision-makers, and 

the public. The Transmission Operations and Planning area meets in parallel 

with EPRI's Transmission and Substations and ICCS groups.

These meetings are also excellent opportunities to exchange information and 

experiences with your industry peers and to identify information and technology 

that contribute to the success of your company.

Advisors are invited to participate in the meetings, which are held twice each 

year. Attendance is strongly encouraged as a benefit of your EPRI membership. 

To be eligible to attend, companies must be engaged in EPRI’s ED&CS Sector 

activities.

Interested to participate?: atuohy@epri.com
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EPRI’s aLLarMa Application



© 2026 Electric Power Research Institute, Inc. All rights reserved.8

Concept – Can AI be Safely Used with Grid Alarm and 

Network Operational Data?

EPRI aLLarMa: 
➢ An application to interact with real-time and 

offline operational data and alarms 

➢ Leverages AI-LLM for natural language prompt 
questions and explanations of the results.

➢ Operational data is securely segregated from 
the LLM, by-design guardrails eliminate 
hallucinations. 

➢ Easily extendible to other assets and domains: 
grid, generation, demand, assets using graph-
based interconnected data

➢ Securely deployable on prem server or laptop 
with open weight LLMs (no external internet 
connection required) or in private cloud with 
API access to frontier LLMs.

Freely Available to Test at: https://allarma.epri.com/ 

https://allarma.epri.com/
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What is the Value of EPRI aLLarMa?

Faster Decision-Making – Ask plain-English questions to quickly access and interpret alarm and 
network data.

Efficient Alarm Triage – Rapidly identify and prioritize critical alarms and operational states to 
reduce response time.

Trends & Topology Insights – Analyze historical patterns, understand relationships between alarms and 
network elements to enhance situational awareness, support proactive planning, and enable informed 
operational decisions.

Clear, Actionable Outputs – Receive structured summaries and visualizations tailored for control-
room use.

Scalable Architecture – Graph-based design integrated with LLM ensures adaptability for future 
data growth and complexity.
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aLLarMa Demonstration
Freely Accessible at https://allarma.epri.com/

https://allarma.epri.com/
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The EPRI aLLarMa demo site

Accessible at https://allarma.epri.com/

https://allarma.epri.com/
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Early Stage aLLarMa Online – A Single Substation

Graph Visualisation Tabular Results LLM ExplanationPrompt
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EPRI aLLarMa as a Tool to Train and Educate Operators

Expert Mode Disabled – For Novice Operators. 
More information and context

Expert Mode Enabled – For Expert Operators. 
Shorter Explanation, no need for context
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EPRI aLLarMa Online – Specific Behavior Alarms – Find Voltage 

Alarms
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Latest Updates to aLLarMa 2026 – Basic Suggested Actions
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EPRI aLLarMa Online – Alarm and Data Queries

Find Chattering Alarms Find Alarms By Hour
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EPRI aLLarMa Tabular Results Format – Can be Copy/Pasted 
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Early Stage aLLarMa Online – Node Data Properties
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EPRI’s Watt the Forecast application
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EPRI Watt the Forecast



© 2026 Electric Power Research Institute, Inc. All rights reserved.21

EPRI’s Raphson Application
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Sean McGuinness, 
smcguinness@epri.com 
Senior Technical Executive, 
Transmission Ops & Planning

View from the TOP Webcast

4th March, 2026

EPRI Raphson: AI Grid Studies Assistant

http://www.epri.com/
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews
https://www.linkedin.com/company/epri
mailto:smcguinness@epri.com
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Key Objectives
Grid Studies AI Assistant

▪ Be cyber secure and data secure
▪ Build decision-auditing and data governance into the core

▪ Fully self-contained code: zero third-party libraries required

▪ Just require an LLM and simulation tool
▪ Use routers instead of direct interfaces for tool-mobility

▪ Use open standards for data storage (CIM etc)
▪ Focus on performance for large-scale tasks e.g. 150,000 bus models
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EPRI Raphson: AI Grid Planning Assistant

Ask it to perform studies, data analysis, and other tasks…

…Raphson creates a swarm of AI Agents to execute the task
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What does it look like?
Open the chat interface in your web browser

▪ Engineer:
– Define objective(s) or ask questions
– Review results, provide feedback, ask 

questions

▪ AI Assistant:
– Creates a scope of work for approval
– Pulls relevant information from local files, 

memory, skills
– Configures batches of simulations
– Solves basic model and simulation issues 

using guides, memory, and skills
– Creates charts, spreadsheets, and reports
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Evaluates every element in every relay which misoperates
Automatically visualize zone reaches in an SLD
Tabulate pass/fail test results for every element

Wide-Area Protection Study

(Screen grid for issues)

Individual Relay Assessment

(Deep testing of relay)

EPRI Protection Tool Integration Trials
Current R&D Experiments
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Web Interface
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EPRI Protection Tool Integration Trials
Current R&D Experiments
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EPRI Protection Tool Integration Trials
Current R&D Experiments
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Raphson Memory
Distill the useful learnings

▪ User memory: “Sean hates yellow in charts”

▪ Episodic memory: key learnings from each user or agent session

▪ Contextual memory: what have we learned in this project

▪ Semantic memory: useful information learned about an asset

▪ Procedural memory: if we’ve learned how to do something new 

▪ Contradiction: does a new memory contradict a past one?

▪ Reinforcement: does a new memory enforce an old one?
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Raphson Agent Loops 
“Ralph Wiggum Mode”

▪ Put an agent in a “while” loop

▪ Give it a new experiment with specific objective and files

– Let each agent run until their context window reaches X tokens (avoid 
dumb zone)

– Don’t expect the work to finish in one loop

– Start a new iteration – the agent has the same objective, but it starts from 
the latest files and experiment progress

▪ Each loop just progresses the solution/report a little further

▪ Memory builds across iterations
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Role-Specific Agents
▪ Example: Agent for Protection

– Run short circuit simulations
– Run wide-area protection studies
– Check coordination, update settings
– Document settings and performance
– Create high-level or detailed reports 
– Remember successful/failed solutions to re-use 

in future

▪ Agents have vendor-neutral access to grid 
data, simulation tools, LLMs, RAG

• SQLite

• SQL server, Oracle (future if needed)

• Grid model data, simulation results, 
and other data stored in CIM structure

Data 
Storage 

Interface

• ASPEN, PSSE, CAPE

• PSLF, PowerFactory, PSCAD (future)

• User-written python tools

• EPRI tools

• EPRI/user-written skills

Simulation/ 
Tool 

Interface

• ChatGPT, Claude, Gemini

• AWS/Azure

• Copilot (in development)

• Ollama/vLLM (on-premises or on-PC)

LLM 
Interface

• How-tos and step-by-step guides

• Relay Manuals, Standards, templates

• LLM Memory modules

• Create reports in PDF or HTML format

• Export results in CSV, JSON, XML etc

Document 
and RAG 
Interface
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Electromagnetic Transient (EMT) AI Assistant
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PS40D(C) Transmission Transients

Current Gaps

▪ Can the EMT assessment process be more streamlined?

▪ How to model power system components?

▪ What level of detail should they be modeled for a given 
study type?

▪ Where to source model parameter values?

▪ Why the study is being run and what results are critical?

▪ Case studies and worked examples.

Objective

▪ The aim of the research is to create a set of application guides,  
investigative reports, and tools to support practical approaches to 
modeling, statistical switching, simulating and analyzing power system 
transients

R&D Focus Areas

Education Support Tools
EMT studies are often considered a relatively specialist 
area with expertise being difficult to source. Guidelines 
and tools providing step-by-step guidance on what needs 
to be modeled and built-in engineering assumptions with 
supporting documentation.

Transient Guidelines
Application guides will provide members with a solid basis for 
identifying when EMT studies are warranted, how detailed 
the models need to be for the task and what error margin to 
expect from their modeling assumptions. . 

Transient Analysis Tools
Increase engineer efficiency by providing step-by-step tools with 
guidance on what needs to be modeled and built-in engineering 
assumptions with supporting documentation.
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Guidance on the use of AI in EMT Simulations

Guidelines and tools to demonstrate the use of 
AI to improve EMT simulations.

Explore the use of AI in EMT simulations

Prove use cases to illustrate potential uses

Provide benchmarking in the use of AI for EMT simulations.
3002034148

SCOPE

NEED

OBJECTIVE/VALUE

EMT studies are often considered a relatively 
specialist area with expertise being difficult to 
source. This task will explore the use in AI to 
improve efficiency. This will include guidelines 
and tools providing step-by-step guidance on 
what needs to be modeled and built-in 
engineering assumptions with supporting 
documentation. 

CP40D
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AI Assistant Prototype For EMT Simulations

▪ The goal of this prototype: is to make an assistant that will help developers 
and users to have a smoother experience writing EMTP scripts. 

▪ Improved Accuracy and Usability: The AI ensures syntactical correctness, and 
the end goal is to offer context-aware support, improving script reliability and 
user experience.

▪

▪

–

–
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A Prototype for AI Driven Script 

Generation and Documentation 

Navigation

Citations of the links on the 
internet that GPT-4o-mini-
high reached to generate 

code for the user.

EMTP Java Script code generated 
by ChatGPT-4o-mini-high user’s 

prompt and ChatGPT explanation.

EMTP Java Script code generated by 
ChatGPT-4o-mini-high generated code.
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A Prototype for LLMS FOR ANALYZING WAVEFORMS 

▪ EMTP AI assistant integrated with ScopeView

ChatGPT diagnosing a single-phase fault from a 
waveform screenshot.(a) Screenshot of a single-
phase fault given to ChatGPT;(b) Analysis of the 

screenshot.

ChatGPT reproducing three-phase voltage plots 
from raw CSV data. Plots reproduced after 

ChatGPT was fed the raw CSV data; The 
explanation of the wave behavior..
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A Prototype for LLMS FOR ANALYZING WAVEFORMS 

▪ EMTP AI assistant integrated with ScopeView

EPRI EMTP AI assistant integrated with ScopeView
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Next Steps

▪ Further advance capabilities with the EPRI EMTP AI assistant:
– Provide guidance to the user according to analysis needs by selecting appropriate 

components based on voltage levels and the studied transients.

– Provide guidance and automatic completion in component data input based on the 
studied system parameters.

– Study the completed design for detecting anomalies and inappropriate engineering 
practices.

– Provide support and verification with references to available standards related to 
insulation coordination, integration of data centers and other simulation needs.

– Deliver data from existing simulation cases and expected results for given events. 
Existing simulation results could be based on a large collection of simulation samples 
and practices in the industry.

– Validate simulation results based on existing knowledge from similar studies and 
typical data.
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EPRI - AI-ccelerating Unit Commitment Challenge
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Production Cost Models 

▪ Context
– Production cost models (PCMs) are at the core of 

power systems operation and planning. 

– Drawback: High computational load.

– In power systems, many operating conditions repeat 

and recur as the grid runs 24/7. 

– This makes it an ideal data-generating environment for 

AI, which can learn complex, non-linear operational 

patterns driven by factors such as demand, weather, or 

time of year.

– Current solutions: Simplifications and assumptions 

leading to inaccuracies and long lead times.

– Research Question: Could AI solutions improve PCM efficiency with accurate results?  
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AI-ccelerating Production Cost Models 

▪ Value

– Discover which AI techniques works adequately 

for PCM

– Test if AI can enable and enrich long-term 

studies by allowing a multitude of scenarios to be 

run and more operational details.

– Engage broader community of researchers and 
SMEs in AI with compelling use case

AI Competitions foster innovation and engage beyond the world of power systems

Competition for benchmarking AI 
models in PCM

Realistic scenarios using 
data from the Irish Power 

System

Platform for participants to 
submit their AI agents and 

receive evaluations.

Phase 1

Nov 3 – Mar 9
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AI-ccelerating PCM Competition

Competition closes on March 9
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Scan this QR to access to the competition

AI-ccelerating Unit Commitment - Codabench

Link to the competition

Note: Unit Commitment is a particular case of PCM

https://www.codabench.org/competitions/11178/
https://www.codabench.org/competitions/11178/
https://www.codabench.org/competitions/11178/
https://www.codabench.org/competitions/11178/
https://www.codabench.org/competitions/11178/
https://www.codabench.org/competitions/11178/
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Phase 1 Results

▪ Challenge of scheduling 51 
number of assets.

▪ Test with 504 demand 
scenarios of 3-day horizon.

▪ Top 1:
– 99% traditional tools accuracy

– 449 perfect predictions (504)

AI can deliver fast and qualitative optimization results

Name Organization Accuracy Duration
1 Scenario Avg.

Imperial 
College

Academia 99%
6.5s

Vertrage SME 99% 5.8s

University of 
Colorado

Academia 98% 8.4s

MIT Academia 97% 9.7s

CAU Academia 92% 11.3s

Traditional optimization resources ran the set 

of scenarios with 90s on average per scenario.

Top 4 participants get 97% the same level of 

accuracy as using commercial tools but in 6s-

10s per scenario.
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Collaborations for applications of lessons learned in 

a case study with real data

2nd Challenge adding more complexity to the 

problem

Next Steps

AI enhances Power System Operation and Planning

These results clearly show that AI can tackle this challenge effectively, with 

multiple teams reaching strong solutions through different approaches

EPRI are excited to keep building on this momentum and to see 

how these methods get matured as we introduce more 

complexity
N
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EPRI's Open Power AI (OPAI) Initiative
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Open Power AI Consortium

Creating an ecosystem for stakeholders to identify, develop, validate, 
and deploy AI solutions to transform the electric sector

>200
>+

>250

Develop AI Models, 
Data & Roadmaps

Create an AI 
Sandbox

Implementation and 
Lessons Learned

Confirmed 
Members

MOU/Requests 
In-Process

Use cases 
identified

https://openpowerai.org/
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OPAI Use Case Survey Links – Remains Open Indefinitely

Energy Utility Survey Technology Provider Survey

https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities 

Click or Scan

https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities
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Transforming Survey Data to OPAI Member Value

Use Case Assessment 
Criteria Prioritization 

• Top 5-10 Reliability and Resilience 

• Easiest to implement 

• Least risky…etc

• Company confidential benchmarks relative to industry

Utility and Industry Demo 
Spotlights

• Reference and spotlight utility or technology use case implementations 

Use Case Functional 
Prioritisation

• Top 5 10 Asset Management

• Top 5-10 Operations

• Top 5-10 Markets, Nuclear….etc

Use Case to Technology 
Matching

• Map high priority use cases to medium to high technology solution maturity 

Use Case Co-
Development 

• OPAI will bring forward the highest priority use cases for co-development  

• Potential data availability identified in survey, utilities with highest need 
may provide

Published soon on 
https://openpowerai.org/ 

Use Case Co-Development

https://openpowerai.org/


© 2026 Electric Power Research Institute, Inc. All rights reserved.51

What Does This Look Like for a Typical Use Case? 

Development Phase
Energy Utility 
Contributions

Technology Provider 
Contribution

Requirements Discovery & Prototyping
Define the problem, scope, personas, define 
data, define end state. 

Defining architecture, app requirements, building 
blocks available. 

Environment Setup & Data Engineering Data provision, synthesization, quality checking Compute resource design and allocation

Core Development & Model Integration Oversight on product direction, features App and AI model development, CI/CD pipelines

QA, Security, and UAT
User testing and feedback, integration oversight 
and design (IT/OT teams)

Test harness development, cyber security, AI model 
validation 

Deployment & Operational Monitoring
Demo of application, sandboxing, feedback on 
prototype 

Deploy and troubleshoot protype application  

High-frequency data from Digital Fault Recorders (DFRs) and transient recorders 
is analyzed using deep learning to detect sub-cycle events and transient 

disturbances as well as power quality. AI models can automatically classify fault 
types, identify affected components, and reconstruct event timelines. Pattern 

recognition and clustering models identify recurring issues and affected network 
areas. Insights support root cause analysis and corrective actions. This helps 

utilities maintain compliance with power quality standards and 
improve customer satisfaction. These insights support root cause 

analysis and post-event reporting. Integration with asset condition 
monitoring enhances predictive maintenance strategies.

Use Case Priority #2 Grid and Asset High-Speed Recording Data Insights
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Any Question?
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Thank You for Your Participation and 

Engagement. Look out for the Next 

‘Views from the TOP’ invite for April 8th, 

2026.

https://app.sli.do/event/na5ogLpugNbQ6eBjEWqzJr

Slide.com Code: 3941399
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TOGETHER…SHAPING THE FUTURE OF ENERGY®

http://www.epri.com/
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews
https://www.linkedin.com/company/epri
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