
AITfES
A domain-adaptable modular AI system that delivers 
context grounded responses using configurable 
system instructions and RAG pipelines.



Initial Concept :  Simple AI chat 

interface for energy systems 
troubleshooting.

Evolution : Generalised into a 
domain-adaptable AI system with 
modular RAG pipelines.

What is AITfES ?
AI 
Troubleshooting 
for 
Energy 
Systems
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Implementation 1  - System Instruction Only 



System 
Instructions
A system instruction (or system 
prompt) is a high-priority control 
layer that defines how an AI should 
behave, reason, and respond before it 
processes any user input.

Main contents of AITfES 
System Prompts  (summary) :

● Stepwise diagnostic flow using 
one focused question per turn.

● After 5 queries: provides 
reasoning summary and asks 
for confirmation.

● Continues only with user 
approval or adjusts approach.

● Rejects invalid, multi-question, 
or persona-altering inputs.



Input Accepted



Rejection Rules



Summarise Rule



Several options were 
considered to fill the gap and 
RAG seemed most promising.

- Uses relevant context 
for better answers.

- Reduces hallucinations 
with grounded data.

- Adds domain focus 
without retraining.

Broad knowledge, but 
lacking precision.

Lacks focus, targeting, 
and contextual 
relevance.

Gaps Identified 



AITfES - Sinvert
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Implementation 2  - System Instruction + RAG 



The first document selected to embed 
into a vector database was,

 “SINVERT PVS 500 / PVS 600 - 
Operating Instructions · 04/2011”

- Primary Objective was to learn 
how to implement RAG.

SINVERT PVS500–600 
series are high-efficiency, 

transformerless 3-phase 

central solar inverters by 

Siemens for large-scale PV 

plants.

AITfES - Sinvert





https://aitfes.jiyon.online/sinvert



Quality and quantity of data is very 
important.

- Manually converting document 
to embed ready format is time 
consuming.

- Low quality data (148 records, 
only 1 document ) causes 
inaccurate retrieval.

- Better data ingestion is needed.

Gaps Identified 

Better contextual 
relevance, narrow 
scope and focused 
troubleshooting.



Updated to match 
the specialisation 
change.

Implementation 3  - System Instruction + RAG + Automated Data Ingestion
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Data Scaling: Automated ingestion enables continuous knowledge base expansion.

Modular Architecture: Decoupled LLM, retrieval and application layers allow independent 
upgrades or component replacement.

Domain Scalability: Same architecture adapts across domains by changing data and system 
instructions.

Scalable & Modular
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- Automated ingestion of Wood 
Annual Reports  from 2019 - 
2024

- Automated data ingestion means 
more records in the database in 
minimal time is possible.

- Modified System Instruction to 
reflect the new perspective.

To establish scalability beyond 

the initial specialisation, a 

custom assistant for Wood 

Annual Reports was set-up.

Woods Assistant





{
  "id": "woods2019_page_35_text_1_chunk_3",
  "values": [ 0.00919342,
    .............
    0.00573730469 ],
  "metadata": {
    "category": "audit_and_control_issues",
    "text": "Due    [content omitted for brevity]   basis." } }

{
    "_id": "woods2019_page_35_text_1",
    "text": "Reduce   [content omitted for brevity]   data",
    "category": "audit_and_control_issues"
  }

{
    "page": 35,
    "type": "text",
    "content": "for,  [content omitted for brevity]  2019 ",
    "tokens": 394
  }

Wood Annual Reports
(2019 - 2024)

Parsing to .json

Cleaning & Chunking

Upserting to 
Pinecone





https://aitfes.jiyon.online/woods



https://aitfes.jiyon.online/woods



Increasing the amount of 
high-quality data in the 
existing RAG system 
significantly improved its 
reliability.

- Automating data ingestion led 
to significant increase in records 
in the database.

- 148 records  in Implementation 
2 vs almost 12,000 records in 
Implementation 3

- Better data quality led to better 
retrieval and LLM accuracy.



IMPLEMENTATION 1 IMPLEMENTATION 2 IMPLEMENTATION 3

Core 
Approach

System Instructions 
driven 

System Instruction + 
RAG

System Instruction + RAG + 
automated data ingestion

Data 
Source None Single document  Multi-document

Data Scale No external data ~150 records ~12,000 records

Ingestion 
Method - Manual data 

ingestion
Automated parsing, 

chunking and upserting

Capability LLM Controlled 
responses

Context-aware 
answers

Cross-document, 
domain-adaptable reasoning



LLM Layer  : Gemini API -    access to multiple llm models

Application Layer  : SvelteKit -    ui, server-side logic, routing

Retrieval Layer  : Pinecone -    vector database, data embedding

Development  : Antigravity -      agent-first IDE, code assist

Data Pipeline  : Colab -    data ingestion pipeline

Deployment  : Vercel -    serverless hosting

Note: Designed and deployed using only free-tier services (net cost $0) for cost-efficient and rapid 

prototyping.

Tech Stack



Conclusions
A modular AI system for context-grounded responses, designed to 
scale across multiple domains.

➢ Built and deployed an end-to-end AI system prototype at zero cost.

➢ Iteratively improved from prompt-based control to scalable RAG 
architecture.

➢ Applied to real engineering and financial datasets.

Limitations:

○ Performance depends on data quality and coverage.

○ No real-time integration (static document-based system).

○ Evaluation is qualitative, not benchmarked.



LINKS
All implementations are live for 
demonstration.

Woods Assistant :

→ aitfes.jiyon.online/woods

AITfES - Sinvert:

→ aitfes.jiyon.online/sinvert

AITfES :

→ aitfes.jiyon.online

Upsert Pipeline :

→colab.research.google.com/drive/10
1xX9…

GitHub :

→ github.com/thenewlegend/AITfES

https://aitfes.jiyon.online/woods
https://aitfes.jiyon.online/sinvert
https://aitfes.jiyon.online
https://colab.research.google.com/drive/101xX95uKA02lARRPAc9QYxwZIHjyIWjl?usp=sharing
https://colab.research.google.com/drive/101xX95uKA02lARRPAc9QYxwZIHjyIWjl?usp=sharing
https://github.com/thenewlegend/AITfES



