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Fig.1 Basic structure of NPC three-level converter system
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Optimal control method of distributed PV considering model errors
in distribution network
DOU Xiaobo',CAI Chao*, DUAN Xiangmei',HAN Jun®,LIU Zhihan', CHEN Xi
(1. School of Electrical Engineering,Southeast University,Nanjing 210096, China;

2. State Grid Economic Research Institute of China Electric Power Research Institute , Nanjing 210009, China)
Abstract: At present, the information collection is incomplete and the on-line accurate grid model is inac-
cessibility in distribution network , which leads to error of distributed PV (PhotoVoltaic) control and makes
it difficult to meet the requirement of the safe operation for distribution network. Thus, an optimal control
method of distributed PV considering model errors in distribution network is proposed. A rough calculation
model of PV control based on approximate sensitivity is built. Meanwhile, the artificial intelligence assistant
decision model is established adopting ELM (Extreme Learning Machine) method as a modification of the
rough calculation model for PV control. Based on the above two models,the optimal control strategy of dis-
tributed PV considering model errors in distribution network is designed. Finally, the simulative results
show that the proposed control method makes up the errors caused by the optimization only relying on
grid model,and improves the accuracy of the optimal control.

Key words: distributed PV ;distribution network ; optimal control ; approximate sensitivity ; ELM ; assistant deci-

sion
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Description and application of SSOA of neutral-point-clamped
three-level converter
TU Chunming, LONG Liu,XIAO Biao,YU Xueping, CHAI Ming

(National Electric Power Conversion Control Engineering Technology Research Center,

Hunan University, Changsha 410082, China)

Abstract:In order to improve the reliability of the neutral-point-clamped three-level converter,based on the
safe operating area of device,the mathematical model of the SSOA (Systematic Safe Operating Area) of con-
verter is deduced with considering the converter topology,the stray parameters of DC bus,the delay of the
control system, the temperature and other factors. The influence of junction temperature and wind speed on
the SSOA boundary is analyzed quantitatively, and the corresponding three-dimensional graphics of the
SSOA are depicted respectively. The proposed method is applied to the protection design of 55 kW /380 V
converter prototype, and the experimental results validate the effectiveness of the protection boundary set
based on SSOA,which show that the SSOA can guarantee the reliable and stable operation of the conver-
ter and improve the sustainable operation ability of the converter.

Key words: neutral-point-clamped three-level converter; SSOA ; mathematical models; junction temperature;

wind speed; protection design
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