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INTRODUCTION & AIM RESULTS & DISCUSSION

» State-space reduction cuts runtime from days to hours, preserving
» Hydrological inflows critically influence dispatch and economic cost efficiency and stability.

Comparison of Computational Time per Case

performance in stochastic power-system modeling.
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» Workflow: Synthetic inflows — Case matrix — Simulation —

Economic & flexibility analysis. » Stable regime (cases 1-6): < 2 % deviation — consistent dispatch &
hydrological coherence.
» Correlation onset (case 7): = 3x volatility rise — onset of inflow
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Hydrolological Stochastic state GECOMElation: | .
inputs y.|  space reduction » Asymmetric exposure (case 8): CVaR = 1.4 x — partial hydro synchrony loss.
» Amplification phase (case 9): CVaR = 14 % — nonlinear cost escalation.
~ L y | ’ | ) » Re-stabilization (case 10): minor spread — numerical weighting artefact.
@ i Expected and tail Stability Comparison — Cases 1-6 (Normalized Costs) E EEEE&
costs evolve

coherently (=2 %)

Copula Series

Module (CSM

< /—O\U e( ) —)‘ /\./\' 0 CCCC
B A ) SimSEE |

v

£ E

Medium-term

energy dispatch I I;

\. Dispatch remains balanced,

Minor spread marks the

frontier of reliable state hydrological links
reduction. preserved
Economic and computational \
Impacts
Cost Indicator Variation under State-Space Reduction
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CONCLUSIONS

» Operational robustness: Reduced-state configurations sustain

oo

Difference (%)

(o))
-
-~

dispatch stability and maintain cost deviations within 4—15 %, 4 e \\ /,,
ensuring consistency across hydrological regimes. 2 ,,--———f‘vTim‘n """"""""""""""""" i R e
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» Computational performance: Modeling time decreases from = \----_---.' ' -
122 h (full-state) to 2—6 h. T et e et et et el et e

Simulation Case

» Scalability and applicability: The proposed framework REFERENCES

strengthens stochastic hydro-VRE coordination, offering a
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reproducible pathway for efficient, data-driven energy planning
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