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Fig.1 Day-ahead forecasting power of wind farms
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Table 1 Comparison of dispatching electricity

quanlity among wind farms
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Table 2 Daily dispatching effect of
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Power allocation strategy of wind power cluster considering power
forecasting deviation and output regulation uncertainty
LIU Yu',ZHAO Yanshun?,ZHANG Pei*

(1. North China Branch of State Grid Corporation of China,Beijing 100032, China;

2. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China)
Abstract: When it is necessary to limit the power of wind power cluster due to the restriction of transmis-
sion channel, the difference of power forecasting and regulation capacity of each wind farm should be con-
sidered. Considering the power forecasting deviation and the uncertainty of regulation capacity,a day-ahead
power dispatching model of wind power cluster combining the opportunity constrained programming and op-
portunity constrained goal programming is constructed, and the sampling and sequencing method is adopted
to transform the uncertain variables into deterministic variables for solving the model. The wind power clus-
ter in a region of North China is taken for example analysis, and results show that on the basis of satis-
fying the requirement of expected dispatching electricity quantity ratio,compared with the traditional model,
the proposed model can effectively reduce the wind abandon rate and the shortage of electricity quantity
when the system load is unbalanced.
Key words: wind power cluster; power allocation; chance constrained programming; chance constrained goal

programming
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Power reserve control method of wind turbine units based on
periodic maximum power point measurement
XIN Yue',PENG Qiao',LIU Tiangi', YIN Yue',HAN Huachun’, WANG Yang’,WANG Zufeng®
(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;
2. Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 211103, China;

3. Electric Power Research Institute of Guizhou Power Grid Co.,Ltd.,Guiyang 550007, China;

4. Liupanshui Power Supply Bureau of Guizhou Power Grid Co.,Ltd., Liupanshui 553537, China)
Abstract: The wind turbine units usually operate in the maximum power output mode and cannot provide
emergency power support for the disturbed power grid. Reserving part of the output power in the steady
state can improve the support capability of the wind turbine units in the active network. Therefore,a power
reserve control (PRC) method for wind turbine units based on periodic maximum power point(MPP) mea-
surement is proposed. The real-time MPP of the wind turbine units is detected by periodically executing
the maximum power point tracking(MPPT) program. Once the MPP is measured,the PRC mode reference
value can be determined and switched to direct power control. The pseudo monotonic rotating speed-mecha-
nical power curve is set to make the wind turbine units operate stably at the overspeed power reserve
point, and the energy storage device is applied to suppress the peak power fluctuation introduced by the
MPP measurement. The simulative results show that the proposed control method can accurately measure
the MPP of the wind turbine units and realize PRC under the conditions of constant and variable wind
speeds. Moreover, the primary frequency regulation performance of the wind turbine units with the proposed
method is better than that of the traditional PRC.

Key words:wind turbine units;power reserve control;periodic measurement; maximum power point tracking;

pseudo monotonic curve;peak power suppression
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Table A1 Coefficient of power generation cost function of each thermal power unit

ML KRR IR AR T RA— IR B REBAFL  HABTE (MV-A)

1 0.0520 286 2483.0 1305
2 0.0325 234 4322.5 600
3 0.0325 234 4322.5 350
4 0.0325 234 4322.5 350
5 0.0520 286 2483.0 350
6 0.0325 234 4322.5 600
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TableA2 Parameters of probability density function of wind power prediction error

R HL 3% H o
A 7.483 3.026
B 1.530 2.989
c -2.354 2.688
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Fig.Al Probability density function of wind farm power prediction error
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Table A3  Parameters of probability density function of wind farm
output regulation deviation

K HL k o H
A -0.301 2.485 -3.921
B -0.017 2171 3.742
C -0.008 497 0.744
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Fig.A2 Probability density function of wind farm output regulation deviation
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Fig.A3 Probability density function of load forecasting error
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