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Table 1  Comparison of results between two
scheduling strategies
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Fig.9 Sensitivity of reserve power scheduling time of
thermal unit to capacity of pumped storage station
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Fig.10  Sensitivity of unbalanced energy compensated
by pumped storage station to its capacity
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Fig.11

pumped storage station to its capacity
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Fig.12  Sensitivity of discarded wind power
to capacity of pumped storage station
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Fig.13  Sensitivity of evaluation index of grid-connected wind
power stability to capacity of pumped storage station
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Optimal scheduling strategy for renewable energy system with
pumped storage station
GUO Zhizhong' , YE Ruili' ,LIU Ruiye',LIU Jiannan®
(1. School of Electrical Engineering & Automation , Harbin Institute of Technology ,Harbin 150001, China;
2. State Grid AC Engineering Construction Company , Beijing 100052, China)
Abstract ; Since the uncertainty of power generation in renewable energy system is very prominent,the dispatch and
control of power grid which takes power balance as its primary task must adopt targeted countermeasures. The mathe-
matical model for day-ahead scheduling and real-time scheduling of pumped storage power station is built based on
the operation mechanism of energy storage. The grid power supply are mutually complementary to realize the power
balance of which their reserves are classified into two types:the fluctuation reserve, whose reserve capacity mainly
undertaken by the thermal unit is for balancing the fluctuation power, while the uncertainty reserve mainly
undertaken by the pumped storage power station is for balancing the uncertainty of forecasting error. An index for
evaluating the power stability of grid-connected wind power is proposed , which can measure the goodness of different
scheduling strategies for compensating the unbalanced power. Study case analyses verify the feasibility of the pro-
posed scheduling strategy.
Key words :renewable energy system ;uncertainty renewable energy ; pumped storage station ;unbalanced power ; opti-
mal scheduling ; wind power
P O L S L
(E4:% 6 W continued from page 6)
Development of distributed photovoltaic grid-connection device
DING Ming',YAO Yuliang' ,LI Lin"* ,BI Rui',CAO Jun®
(1. School of Electrical Engineering and Automation, Hefei University of Technology , Hefei 230009, China;
2. CSG Smart Grid Electrical Technology Co.,Ltd.,Hefei 230080, China)
Abstract ; The distributed photovoltaic grid-connected device with dual-CPU is designed based on ARM Cortex-M4
core 32 bit chip,including master control CPU and communication CPU. By modular design and sampling of inte-
grated data,the device can realize information interaction with dispatch center of distribution network , inverters and
other intelligent devices,and has the functions of direction and compound voltage blocking overcurrent protection , re-
verse power protection,zero sequence current protection, overload protection, passive anti-islanding protection, syn-
chronization grid-connection,and so on. Considering the high requirement of distributed photovoltaic plant on syn-
chronization grid-connection, the different-frequency grid-connection algorithm based on catching closing point based
on phase-angle difference prediction of sampling point. Test results of microcomputer relay protection system show
that , the designed device can collect data correctly and the protection can act reliably. Compared with the traditional
different-frequency grid-connection algorithm,the proposed algorithm can improve the grid-connection accuracy
effectively.
Key words : distributed photovoltaic power generation ; grid-connection device ; hardware ; relay protection ; prediction

algorithm ; synchronization grid-connection
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