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Objective

▪ Introduce Generative Artificial Intelligence (Gen AI) and assess potential 
applicability in T&D Asset Management Analytics
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What Is Generative AI?

▪ Machine Learning 

– A branch of AI that utilizes data and math-based 
algorithms to build tools that imitate “learning”
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What Is Generative AI?

▪ Machine Learning 

– A branch of AI that utilizes data and math-based 
algorithms to build tools that imitate “learning”

▪ Deep Learning

– A subfield of Machine Learning (ML) that is 
focused on artificial neural networks in which the 
network architecture has multiple layers

▪ In principle, additional layers add complexity
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What Is Generative AI?

▪ Machine Learning 

– A branch of AI that utilizes data and math-based 
algorithms to build tools that imitate “learning”

▪ Deep Learning

– A subfield of Machine Learning (ML) that is 
focused on artificial neural networks in which the 
network architecture has multiple layers

▪ In principle, additional layers add complexity

▪ Generative AI

– A specific type of deep learning model, that can 
be used to generate “new” content

▪ Text, Images, Audio, or Video

Machine 
Learning

Deep Learning

Generative AI
(Foundational, or 

General-Purpose)

(Structured & Task-Oriented)

(Non-Structured, Autonomous 

& Task-Oriented)
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Evolution to Gen AI

“Small” Models
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Different Types of Gen AI Tools

Large Language 
Models (LLMs)

• Models that allow a 
computer to 
“understand” natural 
language text patterns

• GPT-4, Llama 2

ChatBots

• Conversational 
algorithms that imitate 
human responses to text 
prompts

• ChatGPT, Bard

Code Assistants 

• Algorithms that generate, 
autocomplete & interpret 
code using existing code 
or natural language 
instructions

• GitHub Copilot, Codex

Diffusion Models          
(Text-to-Image)

• Models that create 
images based on text 
prompt inputs and 
descriptions

• Stable Diffusion, DALL-E2

Meeting Assistants

• AI assistants that record 
meetings, compile 
relevant notes & images, 
and generate summaries 
and action items

• Otter.ai, Cogram
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ChatBots – ChatGPT as Representative Example

Question Assessment Date: March 2023 Question Assessment Date: August 2023

Models Evolve & Change Over Time
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ChatGPT – General Learnings
Question Assessment Date: March 2023

This is a mostly reasonable answer.  

• The failure rate range of 0.5% to 2% 

that was provided is a bit high.  

Previously, ChatGPT had responded with 

an answer of 0.2% for the same in prompt. 

Model Answers May Not Be Self-Consistent, Even Over Short Timespans (days)

Q: What is the average failure rate for power transformers?
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ChatGPT – General Learnings
Question Assessment Date: March 2023

This answer (ChatGPT-3.5) was a swing 

and a miss.  

• The model confused the notions of 

insulation power factor and power 

factor.

• The answer given was plain wrong for 

bushing power factor.  

A subsequent attempt (with ChatGPT-4) 

gave a much more reasonable answer.  

This may have been a result in model 

improvements from 3.5 to 4, or it may 

have been the result of a subsequent 

attempt randomly giving a correct 

answer. 

Different Models Can Provide Vastly Different Results For Largely Unknown Reasons

Q: What is an acceptable power factor for an ABB 

O+C bushing?
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ChatGPT – General Learnings
Question Assessment Date: March 2023

The answer is somewhat reasonable, but incomplete.  

• There is no discussion of temperature.

• There is no discussion relating moisture in oil to 

moisture in paper.  

These omissions are rather glaring.

Style & Structure Of Input Prompt Can Significant Impact On Answer Quality

Q: I have a 115kV power transformer with 20ppm 

moisture. Is this a concern?
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ChatGPT – General Learnings
Question Assessment Date: March 2023

This answer is more misleading and/or incorrect than it is 

correct. 

• The discussion of DGA in bullet 1 is misleading or not 

generally correct. 

• The discussion of dielectric response in bullet 2 is not 

completely correct.  While you could use a high-frequency 

signal, dielectric frequency response (DFR) sweeps from 

very low frequency up to something on the order of 10kHz.  

• Bullet #4 is a wide miss, regarding the use of thermography 

to determine the moisture content of paper insulation. 

Gen AI May Confidently Provide Seemingly Reasonable but Inaccurate or Misleading Results

Q: How can I determine the moisture content of the 

paper insulation in a power transformer?
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ChatGPT – General Learnings
Question Assessment Date: March 2023

This is a good answer. 

- Overall well written and technically excellent

- Of value was the note to consider compatibility with your 

breaker. That is an insightful comment.

What could be improved:

- Some of the features listed are a little vague (e.g. 

“provides real time condition monitoring…”) so a manual 

review may be needed to extract the full list of features for 

each monitor. Further dialogue may have been able to 

improve this answer. 

More Interactive Sessions May Improve Results

Q: What monitors are commercially available for circuit 

breakers?
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Information Retrieval & Extraction

▪ Querying a set of documents to 
return the best, most relevant 
information with respect to the 
query input 

▪ Greatly accelerate access to 
available information not stored in 
structured formats (e.g. Excel, DB)

– “Find and return all the Bushing Power 
Factor Measurements recorded in a set 
of PDF documents”

– “When should I replace substation 
batteries, according to x research 
reports and books?” 

Low Effort, High Performance

Low Effort, Low PerformanceHigh Effort, Low Performance

High Effort, High Performance

Generative AI Alternatives

Increasing Effort

In
creasin

g Perfo
rm

an
ce
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Text Categorization

▪ Automate the categorization of text-based 
records to support situational awareness, 
modeling, and other analytical insights

– Corrective Maintenance Classification 

▪ Circuit Breakers, Power 
Transformers, Cap Banks, 
Disconnect Switches, Substation 
Batteries, etc.

– Extracting values/text of interest from 
scrapping, field test or root cause 
failure analysis reports

Low Effort, High Performance

Low Effort, Low PerformanceHigh Effort, Low Performance

High Effort, High Performance

Increasing Effort

In
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g Perfo
rm
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ce
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Document & Report Summarization/Creation

▪ Accelerate work efficiency by providing 
tools to quickly and precisely summarize 
key actionable information from large 
reports at scale

– “Summarize main points and 
conclusion of a Transformer scrapping 
report”

– Outline key tasks to be completed 
from meeting transcript

– Summarize primary learnings 
discussed in lengthy podcast

Low Effort, High Performance

Low Effort, Low PerformanceHigh Effort, Low Performance

High Effort, High Performance

Increasing Effort

In
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rm
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Generative AI 
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Potential Use Cases

Most Generative AI Use-Cases Serve Supporting Roles

Text-based
Information Retrieval & Extraction

• Support data-driven decision making

Text & Document Summarization

• Improve productivity and efficiency

Code Generation & Development

• Accelerate algorithm & model development

Maintenance & Report Classification

• Task automation

Document & Report Generation

Image-based
Synthetic Image Generation

• Computer Vision applications 

Image Restoration and Denoising

• Visual asset inspection approaches

Image Resolution Upscaling

Audio-based
Podcast/Meeting Summarization

• Main points and/or list of next steps

Speech-to-Speech translation

• Real-time translation

Speech-to-Text

• Hands-free data logging
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Polling

https://app.sli.do/event/71dR2Zk68V4C4u32V34rZD Password: kezt41

• Is your company investigating potential 
applications of Generative Artificial 
Intelligence in T&D Asset Management?

• Yes or No

• What are some of the use cases that your 
company is interested in exploring?

• Free Form

https://app.sli.do/event/71dR2Zk68V4C4u32V34rZD
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Gen AI Challenges

Results Will Always Be Based On The Model’s Training Data (e.g. Common Crawl - 420TBs)

Interaction

Prompt Engineering

Fine-Tuning

Retrieval-Augmented 
Generation (RAG)

Management

Data Security

Model Drift/Evolution

Transparency

Highly Opaque

Verification Needed

Accuracy & Uncertainty

Hallucinations

Consistency

Model Relevance             
(Training Data)
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Other Relevant Factors

Generative AI Foundation Model

• How much does it cost

• What is the legality - licensing

• What is the suitability – how well does it work for what we are trying to do

Fine Tuning

• Potentially optional

• Starts with foundational model & makes adjustments based upon application specific training data

• Range of methods & techniques – some may require SME involvement

Prompt Engineering

• How to best apply these models to a specific task or problem (Inference)

• Is the model doing what you want it to do? 

• How do you structure the prompts to get it to do what you want it to do, without changing the underlying model

Retrieval-Augmented Generation (RAG)

• Framework for augmenting/aligning a foundation model to a specific knowledge base

• Vector database to provide “source” of information 

• Storage Infrastructure requirements, Computational requirements, Tokenization Procedures, Semantic Search Methods 
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What Is Transmission Asset Management Analytics Program’s 

Role In This Space?

Identify High-Value 
Potential Applications

Understand 
Challenges, Risks, & 

Concerns

Provide Education & 
Awareness

Leverage 
Collaboration To 

Aggregate Data & 
Industrywide 
Experience
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Together…Shaping the Future of Energy®
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