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Fig.1 Shape parameters at different times
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Fig.2 Flow chart of timing sequence samples generation

for PV and load
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Tab.3  Setting of different planning schemes
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Tab.4 Optimal access capacity of PV grid-connected at

different planning schemes
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Chance constrained programming method of distributed photovoltaic grid
connection considering PV voltage regulation ability

WANG Ning', SUN Ling-ling', JTA Qing-quan', CUI Zhi-giang
(1. Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,
Yanshan University, Qinhuangdao 066004, China; 2. Instrumentation Engineering
Technology Research Center of Hebei Province, Chengde 067000, China)

Abstract : In order to achieve optimal PV access plan based on PV plan access capacity and to maximize the contri-
bution of PV reactive power regulation to system efficiency, this paper proposes a distributed PV generation chance
constrained programming model considering voltage regulation ability. In the planning model the system operation of
reactive power optimization measures is fully considered, and three kinds of reactive power optimization methods,
such as residual capacity of photovoltaic inverter, tap control of on-load voltage regulator and combination of capaci-
tor switching, are used to adjust the voltage of distribution network. With the goal of minimum system network loss,
voltage deviation is the chance constraint to optimize the access capacity of photovoltaic power generation. In view
of the time sequence characteristic of the probability distribution of the output power of photovoltaic power genera-
tion, 24 initial time series samples of PV and load are formed by mid value Latin hypercube sampling. The distribu-
tion of node voltage in distribution network as an chance constraint condition is obtained by using multiple integral
method and Gram-Charlier series expansion. According to the characteristics of the model, the improved stochastic
weighted particle swarm optimization is used to solve the model. Finally, the IEEE33 node system is selected for
the simulation example analysis. The simulation results show that considering PV reactive power and voltage regula-
tion ability in photovoltaic generation planning, we can improve system voltage quality and promote efficient utiliza-
tion of renewable energy.

Key words: distributed photovoltaic; timing sequence; voltage deviation; residual capacity; chance constrained

programming



