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Fig.1 Consumption characteristic curve of

hydroelectric unit
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Coordinated optimal dispatch of wind-photovoltaic-hydro-gas-thermal-storage system
based on chance-constrained goal programming

LI Zhiwei',ZHAO Shugiang',LIU Jinshan’
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North China Electric Power University,Baoding 071003, China;2. Dispatching and Control Center of
State Grid Qinghai Electric Power Company,Xining 810008, China)

Abstract:In the background of large scale renewable energy accessing to power system,in order to use the
complementary characteristics of different energy sources to solve the wind power and photovoltaic abandon
problem,the models of wind power, photovoltaic power generation,condensing thermal power unit,thermoelec-
tric unit, gas turbine, combined cycle gas turbine, cascade hydropower and pumped storage unit are estab-
lished, on this basis,a wind-photovoltaic-hydro-gas-thermal-storage coordinated optimal dispatch model is built
based on chance-constrained goal programming, which considers the uncertainties of wind power and photo-
voltaic power generation and the energy balance of hydro,heat and electricity. In order to improve the mo-
del solving efficiency, the chance-constrained condition deterministic transformation method based on sam-
pling is used to transform the chance-constrained condition into a mixed integer constraint condition. The
case verifies the effectiveness of the proposed model. The proposed model is compared with the current
mode of thermal power unit with “power follow the heat” and cascade hydropower with “power decided by
the water”,and results show that the proposed model can use the complementary characteristics of different
units to improve the operation flexibility of power system, thereby improving the accommodation ability of
renewable energy and reducing system operation costs.

Key words: optimal dispatch of power system; chance-constrained goal programming; model deterministic

transformation ; wind power;photovoltaic power generation
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1 420, 210 250 0.0106 8.34 64.16 10, 10 210
2 350, 175 100 0.003 10.76 32.96 8,8 175
3 300, 150 110 0.0109 12.89 6.78 8,8 150
4 300, 150 440 0.0109 12.89 6.78 8,8 150
5 250, 125 100 0.0024 12.33 28 8,8 125
6 250, 125 100 0.0024 20 71.4 8,8 125
7 100, 50 50 0.128 17.82 10.15 5,5 50
8 80, 40 45 0.046 15.47 74.33 4,4 40
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Fig.B1 Output of each unit under optimal operation scheme
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Fig.B2 Output of each condenser type thermal power unit under two dispatch modes
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Fig.B3 Heat-electricity operation characteristics of two CHP units
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