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Fig. 1 Wind speed samples
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Fig. 2 Four seasons of PV output curve in each time
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Fig. 3 Scenery complementary system output curve in real time
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RESEARCH ON WIND-SOLAR HYBRID POWER SYSTEM
CHARACTERISTIC ANALYSIS AND PENETRATION LIMIT BASED ON
STOCHASTIC PROGRAMMING

Yang Xiaoping, Zhang Qian
(Institute of Water Conservancy and Hydropower , Xi’ an University of Technology, Xi’ an 710048, China)

Abstract: The paper analyzes the output characteristics, wind power, photovoltaic and wind-solar hybrid power system
for wind speed, illumination intensity, load randomness and complementarities, it proposes a stochastic programming
based scenery complementary system access power limit analysis method; Established containing multiple random
variables, multiple constraints, chance constrained stochastic programming model of the nonlinear, using ac trend
model, examination system, each node voltage and line power frequency power limit access to the system, the influence
of adopting the improved particle swarm optimization algorithm based on stochastic simulation technology to solve the
model, and under the IEEE - 30 standard test system, the condition of system constraint conditions the confidence level
and different seasons of scenery complementary system such as access to the influence of the power limit for validation
the results show that the model can fully consider scene real-time operation of the unit fluctuations and complementary
characteristics, its algorithm is simple, operate is easy, computing speed is fast and it has slight error.

Keywords: wind-solar hybrid power system; capacity limit; stochastic programming; stochastic simulation technique;

improved particle swarm optimization



