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*State: Load, PV generation, and bus voltages. Episode Episode Episode

Performance comparison of BCQ and CQL across three datasets: Totally Controllable Ratio (top row)

*Action: Adjust reactive power of PV inverters.
*Reward: Penalizes voltage deviation and reactive power usage:

and Average Voltage Deviation (bottom row).

r=—Y (oo + az|gPVi) BCQ vs CQL:
_ , *CQL performs better than BCQ on Poor & Medium datasets.
Performance Metric Expert Medium Poor i
Average Reward -0.0242 -0.0678  -0.4325 *Both work well on Expert data; CQL slightly more stable.
Reward Variance 1.97E-04  6.5995 7.6837 o - _ :
Reward Std. Deviation 0.014 2.5691 2.227 CQL is more robust to low quallty data.
Average Episode Return -5.7464  -15.8355  -85.3963
Maximum Episode Return ~ -2.5771 -13.75 -20.349
Return Variance 4.9976 1.44E+3  7.91E+3 5 CONCLUSION
Dataset
*Expert: High-quality data from a well-trained agent. & Offline RL achieves satisfiable voltage control effect
*Medium: Adds 5% noise to expert actions. with less live-interaction effort.
Poor: Random actions with low-quality transitions. @ CQL performs better on lower-quality data than BCQ.

» Each dataset: 200,000 transitions (s,a,r,s’) @ Potentially useful for other topics of power grid control.



