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Fig.1 Requirement of wind farm for LVRT
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Table 1 Voltage sag specifications for
LVRT test of wind farm

MAs  HEBEEE (Up/U,)  SOREFREEEE R/ ms

1 0.90-0.05 2000+20
2 0.75+0.05 1705+20
3 0.50+0.05 1214+20
4 0.35+0.05 920+20
5 0.20+0.05 625+20
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Fig.2 Requirement of photovoltaic station for LVRT
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Table 2 Voltage sag specifications for LVRT
test of photovoltaic station

HA% AR IS IR (S (U U,) W B FE 2215 [F] / ms

1 0.9 2000+20
2 0.8 1804 +20
3 0.6 1411+£20
4 0.4 1018+20
5 0.2 625+20
6 0 15020
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Fig.3 Schematic diagram of VSG testbed design
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Fig.4 Display of 50% three-phase voltage drop
on supervisory computer
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Fig.5 Experimental waveforms of three-phase

voltage drop to 50%
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Fig.6 Experimental waveforms of three-phase
voltage drop to 20%
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Fig.7 Experimental waveforms of three-phase
voltage drop to 0%
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Design of VSG testbed for LVRT of renewable energy
ZHOU Wen',BI Dagiang®,DAI Yuxing', CHENG Linyu',XIONG Shuhua'
(1. Zhejiang Province Engineering Laboratory of Electrical Digital Design Technology, Wenzhou University,
Wenzhou 325035, China;2. State Key Lab of Power Systems,Department of Electrical Engineering,
Tsinghua University,Beijing 100084, China)

Abstract: A method of transformer-type VSG(Voltage Sag Generator) design based on the LabVIEW control
system is proposed for the LVRT(Low Voltage Ride Through) test and the design principle of the VSG
testbed is analyzed. The control of communication between the supervisory computer and the local VSG
controller is designed by LabVIEW and the VSG control system adopts STM32F103 as its master control
chip. The main structure of VSG includes tapped transformer,relay and current-limiting resistor. In order to
meet the requirements of LVRT test,the developed testbed operates the VSG safely and reliably via the
supervisory computer,sets the voltage sag duration accurately,and simulates the grid fault voltage with
different drop depths. The experimental results validate the effectiveness and reliability of the designed VSG
testbed.

Key words: voltage sag generator; communication; control; LabVIEW; low voltage ride through; renewable

energy resources

(£#% 106 R continued from page 106)

EEE T, TR E ERHTATEAACA R G TRBZ I L 4]

RAZNE (1991 — ), %, # T THRA AL ( E-mail : yongjieee@zju.edu.cn) ;
B, £ BB G A AR 5 & R(1985—), 5 LBHBLLA L HA TR AL, 2
e M 3% % 2 ( E-mail ; zcyee@zju.edu.cn ) ; R A T w1 A R T F R 4252 4T (E-mail : gaoqiang242@163.

B (1993 —), k), Hdm Kb A Mt com) ;
. MRAE LB T QA ML R RS R AAT(1975—),F AAFERA & L ZR2HR
( E-mail : tyj@zju.edu.cn) ; FRAR N RGBT EER WhRGESRETE v A%
KA FARAK(I989 — ), B WA AEA W AL (E-mail ; jqy@zju.edu.cn) ,

Photovoltaic power forecast based on neural network with
a small number of samples
ZHANG Chengyi',TANG Yajie',LI Yongjie',GAO Qiang’,JIANG Quanyuan'
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;

2. Power Dispatch and Control Center of State Grid Zhejiang Electric Power Company,Hangzhou 310007, China)
Abstract: Since the conventional short-term PV (PhotoVoltaic) power forecast based on neural network
normally needs a large number of samples for training,it is not suitable for the newly-built PV station with
insufficient historical data,for which,a method of PV power forecast based on dual-layer neural network is
proposed for a small number of samples. The conventional single-layer neural network is divided into two
layers according to the decoupling characteristics of different influencing factors of PV generation and each
layer has a simplified structure. Instead of multi-step forecasting,single-step forecasting is adopted to lower
the input and output dimensions of neural network. Based on the statistical analysis,the weather factors are
effectively integrated into the forecast model to simplify the mapping between input and output. Practical
data are applied to train and verify the proposed model and results show that,the proposed method can
effectively reduce the demand of training samples while guarantee the forecast accuracy.

Key words: photovoltaic generation; short-term power forecast; a small number of samples; neural
networks; single-step prediction



