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Al Troubleshooting for Energy Systems
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My sole purpose s fo guide you to a solution for energy enginer
afocused, step-by-step diagnostic flow.

Hello! | am Woods Assistant

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

C Thinking...




What iS AITfES ? Initial Concept: Simple Al chat

Al interface for energy systems
troubleshooting.

Troubleshooting
for

Evolution : Generalised into a

domain-adaptable AI system with
Energy modular RAG pipelines.

Systems




|mplementation 1 - System Instruction Only

https://aitfes.jiyon.online
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System
Instructions

A system instruction (or system
prompt) is a high-priority control
layer that defines how an Al 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
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AITFES

Al Troubleshooting for Energy Systems

AITFES

My sole purpose is to guide you to a solution for energy engineering processes and techniques through a focused, step-by-step diagnostic flow.

You

There is high wind now. Should | start cut-off procedures for the wind turbine ?

AITFES
What is the current wind speed reading from the nacelle anemometer?
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Rejection Rules
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AITFES .
You
Hi, With relation to my energy issue can you tell me what is the capital of Norway ?
AITFES

My function is strictly limited. To best assist you, could you please rephrase your request?
Query suc |42

You

Can you help me with solar plant power issues ? | also have a diesel power plant fire alert , what to do ? Also the wind farm is down. What is the first
action ?

AITFES

Query

Please focus on atmost two response or focused questions at a time to maintain a clear troubleshooting flow.

139s




Summarise Rule
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Does the intensity or frequency of the flickering change noticeably in relation to the amount of sunlight available and the resulting power output of
the system?

You

Sunlight availability is steady

AITFES

Reasoning Summary: The flickering in the facility lighting is directly linked to the solar PV system's connection to the internal network, as the issue
resolves when the system is isolated. Since sunlight is steady and there are no visible fault codes, the problem likely stems from power quality issues
such as harmonic distortion, rapid voltage fiuctuations caused by the inverter's switching behavior, or a potential impedance mismatch between the
inverter output and the facility's load.

Confirmation Request: Should | proceed with diagnostics focused on the inverter's power quality and the electrical stability of the connection to the
facility?
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Gaps Identified
Broad knowledge, but

lacking precision.

Lacks focus, targeting,
and contextual
relevance.

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.



Impl.ementation 2 - System Instruction + RAG
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AITfES - Sinvert
SINVERT PVS500-600

series are high-efficiency,
transformerless 3-phase
central solar inverters by
Siemens for large-scale PV
plants.

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.
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Namespace Operation Text
sinvert-pvs500-600 Search by text v troubleshoot
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Search: 10 results (top_k=10)

1 _id: rec147
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text: "Topics include installation, safety, operation, maintenance, troubleshooting, and technical specifications."
SCORE
01921

AITEES - Antigravity - sy 6 OBS 32.1.1 - Profile: tnl

& JIYON PJ | Resume |...

T D

& JIYON PJ | Energy En...

O &

Docs

)

B & m o @

o

* (23) Wood Early Car... »

Settings Get help J

oo Connect

Upsert record

Top K

O o

5 embed tokens ® 1RUs ©®




https://aitfes.jiyon.online/sinvert
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AITFES =

SINVERT PVS 500 / PVS 600

I'm AITFES @ - SINVERT Support

AITFES

Specialized diagnostic flow for SINVERT PVS 500 / PVS 600.

AITFES
| can search the knowledge base for SINVERT PVS 500 / 600 issues. Ask me anything about these products.

If my sinvert pvs 500 is overheating, What to do ?

AITFES

What specific fault or alarm messages, if any, are displayed on the inverter?




Better contextual

relevance, narrow
scope and focused
troubleshooting.

Gaps Identified

Quality and quantity of datais 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.




Impl.ementation 3 - System Instruction + RAG + Automated Data Ingestion
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Scalable & Modular
e

Diagnostic
Loop

Condense
Query

Document (.pdf)

12
Parsmg to .json

Cleaning & Chunkin - >
/ VectorDB 2

System Instruction 2

Content
Retrieved

Upsertlng to Vector

Data Scaling:

Modular Architecture:

Domain Scalability:




Woods Assistant

To establish scalability beyond
the initial specialisation, a
custom assistant for Wood
Annual Reports was set-up.

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.
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PDF to Upsert Pipeline - Pinecone

IMPORTANT

¢ Do not run all cells at once.
« Each is sequential.
* You must upload files at certain points, check terminal.

JSON file is derived from PDF

* Provide link in field. A link is necassary. - line 14
« If link is not available, option to upload PDF will be active.

# @title
!'pip install pdfplumber requests tqdm tiktoken

import pdfplumber
import requests

from tqdm import tqdm
import os

import re

import ison

{3} variables [(3 Terminal
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‘> 123

124 print(“"Upload complete.™)

No file chosen Upload widget is only available when
Saving parsed_output.json to parsed_output (7).json
Loaded 421 records
Prepared 1843 chunks for Pinecone
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Uploaded batch
Upload complete.

{3 Variables Terminal




n ll: 35,
Wood Annual Reports > "type™ "text",
(2019 - 2024) " " "for, 2019 ",
" " 394
}
{
"id": "woods2019_page 35 text 1_chunk_ 3",
" " [0.00919342, {
_____________ " id": "woods2019 _page 35 text 1",
0.00573730469 |, I~ “en "Reduce data”,
" " { " ": "audit_and_control_issues"
" ": "audit_and_control_issues", }
"lox": "Due basis." } }
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https://aitfes.jiyon.online/woods
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Woods Assistant

Annual Reports Analysis

| am Woods Assistant

Specializes in analyzing the John Wood Group PLC 'Annual Reports and Financial Statements'.

How can | help you extract data or analyze across different financial periods today?
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You

How did the financial performance compare between 2023 and 2024?




https://aitfes.jiyon.online/woods

< C @ [0 % aitfesjiyon.online d g * 9 D e 588 g O © @3 Pl
Resume | TechMission [Alligner (Sorted (NOW DONE | CheckStatus (DP| [ M M 32 [0 Leaming@Linkedin [B) Here's to hope, agai..

JIYON PJ | Resume |... E JIYON PJ | Energy En... (%) (23) Wood Early Car... »

Woods Assistant =,

Annual Reports Analysis

The financial performance of John Wood Group PLC in 2024 showed a significant decline compared to 2023, characterized by reduced profitability, substantial non-recurring charges, and
ongoing challenges in cash generation (John Wood Group PLC Annual Report and Financial Statements 2024).

Financial Performance Comparison

The following table summarizes the key financial metrics for 2023 and 2024:

Metric 2023 (Restated) 2024
Revenue $5,56Im $5,490m
Adjusted EBIT $169m $8Im
Adjusted EBITDA $388.2m $2841m
Operating Loss $(55m) $(2,631m)
Free Cash Flow $(313m) $(153m)
@ Analyze




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

Data
Source

Data Scale

Ingestion
Method

Capability



Tech Stack

LLM Layer : - access to multiple llIm models
Application Layer : - ui, server-side logic, routing
Retrieval Layer : - vector database, data embedding
Development : - agent-first IDE, code assist
Data Pipeline : - data ingestion pipeline
Deployment : - serverless hosting

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



Conclusions
A AI system for responses, designed to
across

> Built and deployed an end-to-end Al system prototype at zero cost.

> |teratively improved from prompt-based control to scalable RAG
architecture.

> Applied toreal engineering and financial datasets.

o Performance depends on data quality and coverage.
o Noreal-time integration (static document-based system).

o Evaluation is qualitative, not benchmarked.



Woods Assistant :

— aitfes.jiyon.online/woods

— AITfES - Sinvert:
LI N KS — aitfes.jiyon.online/sinvert

All implementations are live for

demonstration. AITTES :

— aitfes.jiyon.online

Upsert Pipeline :

—colab.research.google.com/drive/10
1xX9...

GitHub :
— github.com/thenewlegend/AITfES
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