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gur Topit

Focusing on Energy Waste for a Greener-Future by
addressing Inefficiencies In energy. consumption
and underutilized facilittes.
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Prohiem Statement

Government energy departments—tace significant: challenges with
managing energy waste and inefficiencies.

Large amounts of energy-related data are scattered-across various
sources, making it difficult to analyze, summarize, and\ strategize
effectively for cost reduction and energy optimization.

Existing processes are time-consuming and lack/lautomation,
resulting in delays in decision-making and resource planning.



Solution

We developed a system that leverages—the GROK\ model to-process
extensive energy-related data efficiently.

The data is embedded and stored into a Vector Database(FAISS),
enabling quick and accurate retrieval. Using the LangChaimn-tramework,
we integrate this data into a Retrieval-Augmented Generation ' (RAG)
system.

The GROK model plays a critical role in enhancing query responses-to:

e Summarize large datasets to identify key energy waste \areas.



Solution (contd.)

e Provide actionable strategies for energy cost reduction.

e Suggest optimization plans for efficient energy —resource
utilization.

e The system empowers energy departments to analyze energy
data effectively, minimize waste, and make data-driven
decisions for improved sustainability and cost savings.



1. HIGHLIGHT AREAS OF ENERGY WASTE:

Identity inefficiencies in energy consumption and underutilized facilities.

2. SUGGEST OPTIMIZATION STRATEGIES:

Propose actionable steps to enhance efficiency, such as equipment upgrades or
renewable energy adoption.

3. DEMONSTRATE COST-SAVING AND ENVIRONMENTAL
BENEFITS:

Provide quantitative tnsights into potential.savings and environmental impacts.



Technology Used

In our project, we have:

e Implemented a Retrieval-Augmented Generation) (RAG)-system,

which uses a preloaded vector database created with-FAISS for fast
and efficient data retrieval.

e Integrated Grok's API, which processes queries and fetches ‘accurate
answers to display in the user interface.

e Built a user-friendly interface using Streamlit, enabling seamliessuser
Interaction with the system.



Workflow

User Input: The user submits a query through-the-chat interface.

Embedding & Search: The query Is embedded and sent to.the FAISS vector
database for similarity search.

Data Retrieval: Relevant data or documents are fetched —from-.the \vector
database.

RAG Process: The RAG module processes retrieved data to enhance response
generation.

Response Generation: The Grok model refines and generates the\final-actionable
response displayed to the user.



Below are few sample questions which-the user can enterinthe
Streamlit UL

e Question #1: Highlight areas of energy waste in government-facilities
and suggest strategies to optimize usage. Quantify)potential\savings
and environmental impacts.

e Question #2: Highlight key trends from the provided data on energy
waste In the industrial sector and suggest actionable steps.

e Question #3: Analyze the historical energy data to predict—future
consumption trends and provide recommendations.






Market Size

The primary target market for this project is government energy
departments.

Our solution helps these organizations prevent energy-wastage by

identifying inefficiencies and offering actionable strategies for cost
reduction and resource optimization.

By analyzing provided energy data, our system identifies areas-of
energy loss and provides clear recommendations to improve

efficiency, leading to significant financial and operationat-benefits.



Revenue impact

By following the prevention strategies for energy waste, the government .can-achieve
significant savings on energy costs and optimize resource usage. Forexample:

Estimated Cost-Saving Benefits: Preventive strategies can result in'atleasta 25%
reduction in total energy costs.

Optimization techniques, such as lighting upgrades, energy audits, and renewable
energy installations, have the potential to save governments millions of dollars

annually.

These savings ensure sufficient energy availability for citizens, particularly-in-energy-
challenged regions, while reducing overall expenditures and promoting.sustainable

practices.
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