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Background
• Power grid dispatch faces increasing complexity 

from renewables and real-time operation.

• LLMs show strong potential in power dispatch [1], 
with some recent studies exploring this direction.

• There is no benchmark specifically designed for 
power dispatch tasks yet.

• Existing engineering primarily target 
foundational capabilities, rather than real-world 
operational scenarios.

Fig 1. Screenshot of Google Scholar search results for the query 
“GPT LLM dispatch power”, showing approximately 700 related 
publications as of July 2025.

[1] Yan, Z., & Xu, Y. (2023). Real-time optimal power flow with linguistic stipulations: integrating GPT-Agent 
and deep reinforcement learning. IEEE Transactions on Power Systems, 39(2), 4747-4750.



Introduction
➢ LLMs have shown great potential in supporting 

power grid dispatch. 

➢ This paper proposes the ElecBench, the first 

benchmark for evaluating LLMs in dispatch[2].

I. A six-dimensional evaluation metric framework 

with 24 sub-metrics in total 

II. A benchmark data generation method is 

proposed, and 1,371 dispatch-related questions 

are constructed.

III. Empirical evaluation of 8 leading models, 

including GPT-4, LLaMA2, and GAIA

Fig 2. Misinformation’s example.

Fig 3. Reasoning consistency’s example.

[3] Zhou, X., Zhao, H., Cheng, Y., ... Xu, Y & Zhao, J. (2024). Elecbench: a 
power dispatch evaluation benchmark for large language models. arXiv 
preprint arXiv:2407.05365.[2] Code and dataset available at: https://ieee-dataport.org/documents/elecbench-0
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ElecBench
• 6 primary evaluation dimensions: Factuality, 

Logicality, Expressiveness, Stability, Security, and 

Fairness

• 24 sub-metrics covering understanding, 

reasoning, generation, and robustness

• 4 key scenario categories: General, Dispatch, 

Operation Monitoring, and Black Start

•  1,371 questions constructed, covering General 

(341), Dispatch (343), Operation Monitoring 

(354), and Black Start (333)

• 3 question types: True/False, Multiple Choice 

and Short Answer

Fig 4. Evaluation metrics framework for LLM in the power grid dispatch.

Fig 5. Distribution of scenarios and question types in benchmark evaluation.



Test Set Construction
➢ Path 1: Source-Based metrics 

        (e.g., misinformation, math calculation)

• Sources include C-Eval, MMLU, textbooks, 

and simulations

• QA pairs generated collaboratively by GPT-

4 and experts

➢ Path 2: Generative Model-Based metrics 

(e.g., hallucination, source validity)

• GPT-4 generates fabricated or misleading 

content

• Human-annotated references used to test 

model detection and response

Fig 6. The overall framework for test set construction



Testing Results

• GPT-4 achieves the best performance across 

scenarios and metrics, with strong generalization.

• Overall model ranking: GPT-4 > GAIA[4] > LLaMA2.

• Larger models outperform smaller ones.

• LLMs perform well in fairness and security, but 

still show clear gaps in factuality and logicality in 

dispatch task (core reasoning abilities).

• LLMs perform more reliably in general scenarios.

In specialized tasks, LLMs exhibit distinct 

strengths and weaknesses.

[4] Cheng, Y., Zhao, H., Zhou, X., Zhao, J., Cao, Y., Yang, C., & Cai, X. (2025). A large language model 
for advanced power dispatch. Scientific Reports, 15(1), 8925.

Fig 7. Comparative performance of LLMs on primary metrics.

Table 1. Comparison of different scenarios.



Conclusions and Future Works

• Introduced ElecBench, the first benchmark 

for LLMs in power dispatch.

• Evaluation reveals gaps in core abilities (e.g., 

factuality and logicality).

• Provides guidance for LLM training and 

improvement in power dispatch tasks.

• Future work will expand tasks and cover 

broader knowledge and domain scenarios. Fig 9. Word cloud of future domain areas planned for ElecBench coverage.

LLM Optimized LLM

Fig 8. Illustration of how benchmark informs the optimization of LLM capabilities.
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