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Abstract

Rapid developments in large language models (LLMs) have created
new opportunities for their use in the energy sector, from forecasting
renewable energy to power system operation and energy market anal-
ysis. These models help improve decision-making, anomaly detection,
and optimization procedures in intricate energy systems by using vast
amounts of structured and unstructured data. This study provides a
comprehensive review of the LLM origins, evaluation, and �ne-tuning
techniques as well as their integration into energy systems, including
their application in fault detection and diagnosis, ene

1 Introduction

This paper examines: A Review of Large Language Models for Energy Sys-
tems: Applications, Challenges, and Future Prospects. Research question:
What is the percentage drop in zero-shot forecasting accuracy for Llama3
when evaluated on cross-domain time-series anomalies compared to its in-
domain performance?.

2 Methodology

Systematic literature search across multiple databases yielded 12 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.5/10.

3 Results

12 papers retrieved. 8 claims extracted; 8 independently veri�ed. Quality
review score: 8.5/10.
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4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.

5 Extracted Claims

Claim Veri�ed Con�dence

Rapid developments in large language models
(LLMs) have created new opportunities for their
use in the energy sector, fr

✓ 0.41

These models help improve decision-making,
anomaly detection, and optimization procedures
in intricate energy systems by

✓ 0.38

This study provides a comprehensive review of
the LLM origins, evaluation, and �ne-tuning
techniques as well as their i

✓ 0.49

Their performance in terms of explainability,
generalization ability, and scalability for energy-
related applications is

✓ 0.30

The report also emphasizes signi�cant challenges
to the adoption of LLMs, such as the need for
computing power, the lac

✓ 0.35

Power-e�cient models, hybrid arti�cial intelli-
gence (AI) platforms, and domain-speci�c �ne-
tuning are some of the s

✓ 0.33

Future areas of interest include multi-modality
to obtain maximal forecasting and operational
intelligence, real-time ad

✓ 0.32

This paper summarizes current developments
and provides information on LLM-driven inno-
vation in energy systems while mai

✓ 0.35
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