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Monthly unit commitment model of power system with integrated wind power

JI Feng, CAI Xingguo

(School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China)

Abstract ; In order to coordinate the generator resources in longer time scales, a monthly unit commitment model of
power system with integrated wind power is created. The balanced dispatch mode which can ensure medium-long
electric quantity executed smoothly and the energy-saving dispatch mode which can save energy, reduce pollution
has been analyzed first, then a unit commitment model coordinating electricity market and energy-saving has been
build. In the model, the “pay as bell” and “benchmark price” electricity pricing mechanism has been considered.
The model is based on the differential electric quantity which transfers from balanced energy, loaded generators by
using the energy-saving priority list, simulated wind power scenarios considering tail-dependence and rank
correlation from the previous wind power correlation analysis, and chooses the calculation resolution by thermal
generator hot start & warm start characteristic. The calculated example indicates that the model can coordinate the
electricity purchase cost and coal consumption under reducing the start-off times of thermal generators.
Keywords: dispatch model; wind power; unit commitment; medium and long dispatch; correlation
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Fig.] Framework of wind power simulation method
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Fig.2 Random samples of wind speed and wind power
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Fig.3  Construction schematic of wind power time series
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Fig.4 Sample segment of wind power
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Fig.5 Contrast between balanced and energy-saving dispatch

®1 HEEEHAELENEHLS

Tab.1 Thermal power feed-in-tariff of a province

R AL S5 KM RE/MW RN/ (I8 kWh)
15 600 0.491 2
25 300 0.485 2
3% 350 0.485 2
45 200 0.456 2
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Fig.6  Schematic diagram of integrated dispatch model
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Tab.2 Designed start and stop number of a turbo generator unit
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Fig.7 Simulated scenarios and expectation of wind power
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Tab.3 Results comparison of different dispatch model

g A e, PRERE AR
- 11327 958070 332 348
LIRLES 1103 957 689 337 361
o 11358 962 260 352 380
Sl 11231 961 386 354 386
g 1% 92090 603 607
11685 940 895 625 624
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