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[1] Schaller, J. (2020, June 1). Future strategies for data center smart grid integration. Mission Critical Magazine RSS.

Presenter Notes
Presentation Notes
Advanced Maintenance: Utilizes predictive maintenance techniques to prevent faults and optimize performance.Enhanced Management: Employs real-time monitoring and data analysis for efficient grid operation.Interactive Systems: Facilitates seamless system-operator interaction through intuitive interfaces and AI assistance.Integration of Renewable Energy: Supports the incorporation of solar, wind, and other renewable energy sources into the grid.



B AC KG R O U N D

P
O

W
E

R
G

P
T

3

• Integration of new technologies into the electrical grid has a multitude of 

benefits, but also creates diverse strains on the system

• Smart grids need more advanced maintenance and management 

techniques

• Existing strategies:
o Scheduled -

 Periodic deployment of teams to oversee machines and perform 
maintenance

o Reactive -
 Relies on highly accurate sensing equipment
 Prolonged service delays

Presenter Notes
Presentation Notes
The integration of new technologies into the electrical grid offers numerous benefits but also imposes diverse strains on the system. To address these challenges, smart grids require more advanced maintenance and management techniques. Currently, existing strategies include scheduled maintenance, where teams are periodically deployed to oversee machines and perform necessary upkeep, and reactive maintenance, which relies on highly accurate sensing equipment. However, reactive maintenance often leads to prolonged service delays due to its dependence on the detection of issues before action is taken. These traditional approaches highlight the need for innovative solutions to enhance the reliability and efficiency of power grids.



R E S E AR C H G APS

Proactive Strategies
Lack of proactive prognostics 

strategies

Self-monitoring
Less expensive and 

time efficient 

Ease of use
Need for more organic

system-operator interaction
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Presenter Notes
Presentation Notes
The current research highlights some gaps such as lack of __,__,_ within power grids. Existing methods often fall short in terms of cost-effectiveness and time efficiency, which underscores the need for more organic and intuitive system-operator interactions to improve the overall user experience by fostering more natural and effective communication between operators and the system. The current PowerGPT graphical user interface (GUI) is quite basic, lacking many interactive features and being limited to fault detection.  so our solution hopes to resolve these issues.



PR O PO S E D  S O L U T I O N -  
PO W E R G PT

Large Scope
National grid map 

and wind power prediction

Dynamic V i sua l s

Transformer graphics, map, 

and diagrams

Pred ic t ive
Transformer based fault detection

UI

Tkinter to React based
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His to ry
PostgreSQL storage

Sess ion
Management
Login Page

[2]

Presenter Notes
Presentation Notes
To address these gaps, we expanded our focus to include these 6 components. First we increased the scope instead of just focusing on fault detection, we looked into the national grid power data and wind power prediction. For dynamic visuals, we display an interactive map, a wind power diagram, and transformer graphics that changes according to the user's request so that it porvides a better understanding for the user to understand and visualize the results . We also implemented a login page that creates a unique ID for each user, which allows users to retrieve their chat history from a postgres database. Our user interface was changed from Tkinter to a React framework to incorporate more advanced interactive features and flexibility. The PowerGPT is predictive since it predicts wind turbine power generation and fault detection. 
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Login
User authentication

History
Chat retrieval

Interactive
Features

Graph & diagram

Wind Power
Live generation 

predictions

Power Grid
Color-coded plants

Presenter Notes
Presentation Notes
So, these are the 5 features we implemented to our GUI
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• User Query history

• Automatically 
logs to PostgreSQL dat
abase for retrieval

• Login page for session 
management

• Information stored 
on database

• Password login 
planned for future 
implementation

• Features such as chat 
history will be per-
user based

Presenter Notes
Presentation Notes
The login page creates a unique ID for each user, ensuring that chat logs are stored in a PostgreSQL database linked to the user's ID. This allows users to seamlessly retrieve their chat history . During a POST request to the `/History` endpoint, the server first fetches the `user_id` that was requested when the login page was called . If a `user_id` is provided, it fetches the chat logs for that user from the database and returns them as a JSON response. So this login page is very useful when it comes to session management. 
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• Uses trained transformer-
based model to predict 
power transformer faults

• When prompted for 
fault detection, chatbot takes 
user defined signal and feeds 
it into the transformer model

• Bot outputs fault prediction
• Highlights faulty parts on a 

diagram of a power 
transformer

• Graphs the signal

Presenter Notes
Presentation Notes
Our fault detection system utilizes a trained transformer-based model to accurately predict faults in power transformers. This model, developed during the last summer's Research Experiences for Undergraduates (REU) program, enhances the reliability of fault detection. When prompted, the chatbot takes a 3phased signal file and inputs it into the transformer model, which then outputs a fault prediction. But, we also added features that enhance interactivity; for instance, when the bot classifies a fault, it shows the corresponding signal graph and a graphic of a three-phase transformer, highlighting specific areas affected by the fault. For example, a class 6 fault would highlight phases a,c, and the ground.  This provides a comprehensive and visual representation of the detected faults.
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[3]

Presenter Notes
Presentation Notes
which is our national grid map, enabling users to type queries such as "show solar and wind plants across the US" and then this would display an interactive map. When the map enpoint is called, it connects to a database, fetches power plant data based on location and fuel type that the user requests, and then creates a map where Each plant is color-coded, with solar plants in yellow and hydro plants in aqua, among others. If no location is provided, it defaults to the 'United States of America'. This feature uses a data from a kaggle dataset and is connected to our database and dynamically writes queries based on the user's input, ensuring accurate information is displayed.
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Dataset

• 2017 data of a 2.5 
MW Clipper Liberty 
wind turbine in 
Minnesota

T rain ing
• LightGBM library

• Final RMSE of around 
150 kW

In tegrat ion

• Accesses live 
wind speed data 
for predictions

In teract ion
• User can query 

and ask for 
predictions from 
any city.

[4] Google. (n.d.). NWS 
weather. Google.
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• Makes interaction with the system organic and 

conversational

• Prompt-based interaction with various features.

• React and Flask Framework for connecting frontend and 

backend



FUTURE WORKS
• Security: Implement secure password 

protection for user accounts.

• Enhanced Chatbot: Improve the chatbot's 

responsiveness to match the capabilities 

of ChatGPT.

• Chat History: Include diagram and graph

• Wind Prediction: Change to transformer 

model – better long-term dependencies
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Presenter Notes
Presentation Notes
"In our future work, we plan to implement secure password protection for user accounts to enhance security measures. Additionally, we aim to improve our chatbot's responsiveness to match the capabilities of ChatGPT, ensuring more efficient and effective user interactions. We will also enhance our chat history by incorporating diagrams and graphs for storing previous visual data of previous chat logs. Furthermore, we intend to transition from our current tree model to a transformer model for wind prediction, leveraging its ability to better capture long-term dependencies and improve forecasting accuracy."
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