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Fig.1 Comparison between daily PV output and ramp
rate, for different time scales
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Table 2 Fitting indexes for three time scales

FRF i) ®%  VBEM 2B 3 B t
JUE /min - 7 Bk [=3i = location-scale

RMSE 0.0673 0.1039 0.0724 0.1050

R? 0.9765 0.9626 0.9394 0.9223

15 RMSE 0.0301 0.0350 0.0364 0.0588

R? 0.9848 0.9797 0.9781 0.9505

30 RMSE  0.0220 0.0340 0.0344 0.0524
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Table 3 Fitting errors for sunny day and
transition weather
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Short circuit current calculation and fault analysis method of
DFIG wind-farm groups
YIN Jun,LI Yanbin,XIONG Junhua,YAN Zhekun
(School of Electric Power,North China University of Water Resources and Electric Power,Zhengzhou 450045, China)

Abstract: The transient characteristics of different wind farms in wind-farm groups are quite different and
the coupling relation between each wind farm and grid is quite strong,which make the failure analysis of
the grid with wind-farm groups more complicate. An equivalent inverter model is established based on the
external characteristics of its inputs and outputs,a DFIG transient model considering the influence of
inverter control is provided,the influence of LVRT control strategy on the short circuit current is analyzed,
and a short circuit current calculation model of DFIG wind unit is built. The interaction among wind farms
during a fault is analyzed and a method for calculating the short circuit current of DFIG wind-farm groups
is proposed. A physical experimental platform with DFIG wind unit controller is established based on RTDS
to verify the correctness of the proposed short circuit current calculation method. The fault analysis method
of the grid with DFIG wind-farm groups is discussed and analyzed.

Key words: DFIG wind-farm groups; wind farms; low-voltage ride-through; short circuit currents; failure

analysis
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Photovoltaic output fluctuation characteristics research

based on variational Bayesian learning
LI Fen',LI Chunyang',YAN Quanquan®,ZHAO Jinbin',DUAN Shanxu’

(1. College of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China;
2. Maintenance Company of SMEPC,Shanghai 200063, China;3. State Key Laboratory of Advanced Electromagnetic
Engineering and Technology ,Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: The fluctuation of PV (PhotoVoltaic) output influences the stable operation of power system
significantly. The ramp rate of PV output is analyzed,its Gaussian mixture model is built,and the
variational Bayesian learning method is applied to estimate the model parameters. The test based on the
massive measured data of an PV station shows that,the variational Bayesian learning method has better
fitting effect than the single distribution method and EM algorithm method in researching the characteristics
of PV output fluctuation for different time scales and weather types.

Key words: PV output fluctuation; variational Bayesian learning; Gaussian mixture model; ramp rate



