Vol 45,No.06 =k 2 45 45 4545 6 1)
Jun.25.2026 Zhejiang Electric Power 2026 4F-6 H

2SR PRI A LA ) DL AE PR RE

e &, B E, BER
(LR B TR, 1

B E: NI RGRMRAL L S RE R R AN, 2 R XU N M R S 2SR T A ) R AR T
PEAC BRI o, MR TR far—Ri e A R A IR IR R e, 51 GRS VE R REEPERE IR, R HH
Ho- - AR B REREPE A 45 R AL RERE S . LR, XS KU th T BERLME, SRS T 2 ia e 25
S A - A B R e R T KU 23 R S AR BB IEAILI, 27 Bl XUA 5 b st
i S ) R A B P AR AR . e, ST R YGH AL S XU AL PR IR] 8 ARl )R A B A A
VARG st A s My Biniii T2 m S0, 605 BRI, 7eSiiat T ARt b mlny, B ILim
HIBENE IR HET; 22 G5 O XU T AN K-, A SRR AR HERCE . fi
KSR BIUR) T R AR ARt
DOI: 10.19585/j.2jd1.202606003

200090)

Optimal dispatch of virtual power plants considering wind power uncertainty and dy-
namic carbon quotas
FAN Hong, ZHENG Han, TIAN Shuxin
(Faculty of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: To promote low-carbon development of power systems and facilitate effective accommodation of renewable
energy, this paper proposes an optimal dispatch model for virtual power plants (VPPs) that accounts for wind power
uncertainty and dynamic carbon quotas. First, a low-carbon cyclical system coordinating generation, load, and car-
bon capture is established, introducing a concentrating solar power (CSP) plant as a flexible resource. Its energy
storage characteristics of solar-thermal-electric conversion provide energy consumption support for the carbon cap-
ture system. Second, to address the stochastic nature of wind power output, a scenario generation and reduction
method based on Manhattan distance is used to construct representative scenarios. A dynamic carbon quota adjust-
ment mechanism based on wind power penetration is proposed, establishing a carbon quota model that adjusts in
real time according to the proportion of wind generation. Finally, an optimal dispatch model for VPPs, coordinating
carbon capture plants, CSP plants, and wind farms, is developed, with a global optimization performed to minimize
total system operating costs. Case studies demonstrate that, while achieving operating cost optimization, the inte-
grated optimal dispatch model significantly enhances wind power accommodation and effectively reduces carbon
emissions.
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Table 1 Scenario probabilities under different methods
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