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Fig.1 Circuit of three-level NPC inverter with

dynamic resistive-inductive load
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Fig.2 Effect of load parameter variation
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Fig.4 Flowchart of proposed IMFPCC algorithm
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Diagnosis method of multi-variable criterion based on EMD and PNN for arc fault diagnosis
SU Jingjing, XU Zhihong
(Fujian Key Laboratory of New Energy Generation and Power Conversion,School of Electrical Engineering and
Automation , Fuzhou University , Fuzhou 350116, China)

Abstract ; Single-variable criterion methods of arc fault diagnosis are greatly influenced by uncertain factors and diffi-
cult to extract the characteristic quantities, aiming at which, a multi-variable criterion based on EMD ( Empirical
Mode Decomposition) and PNN ( Probabilistic Neural Network ) is proposed. Time-frequency decomposition of arc
current is carried out by EMD analysis method, and the fault characteristic signal is extracted by signal correlation
theory automatically. The set of multi-variable characteristic vectors is formed by analyzing the dimensionless index
of fault characteristic signals. On this basis,an arc fault diagnosis model based on PNN is established. The accuracy
of the proposed model is verified by analyzing current waveforms of kettles, vacuum cleaners, halogen lamps, drills,
fluorescent lamps and computers before and after arcing. Results show that the proposed method solves the problems
of difficult feature extraction and cross-repetition in single-variable criterion fault diagnosis, and its accurate rate is
over 90%.

Key words: electric arc; characteristic signal extraction; EMD ; PNN; dimensionless indicator ; multi-variable crite-
rion ;models
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Improved model-free predictive current control for three-level inverter
JIN Tao' ,SHEN Xueyu',SU Taixin' ,GUO Jingdong®
(1. College of Electrical Engineering and Automation, Fuzhou University , Fuzhou 350116, China;
2. State Grid Fujian Electric Power Research Institute , Fuzhou 350007, China)

Abstract ; Traditional predictive control models are highly dependent on the system model, and suffer from poor ro-
bustness. To address these issues, an improved model-free prediction current control method for three-phase three-
level NPC( Neutral Point Clamped) inverters is proposed. This method predicts the output current value of the next
time by using the load current detected at the present time and the current difference vector calculated in the pre-
vious time period ,without any system model parameters. The load current is effectively controlled by introducing a
counting factor that updates the current difference in time. At the same time , the selected inverter switching state that
minimizes the given cost function is applied in the next control period. The proposed method only needs to sample
the load current once in one sampling interval ,while it has a large amount of calculation and relatively high require-
ment for the system processor. The simulative and experimental results show that the proposed control strategy exhi-
bits satisfactory steady-state characteristics and dynamic response speed, and can eliminate the negative impact of
load parameters on the stability of the control system.

Key words : model-free predictive current control ;three-level NPC inverter; model parameters ; cost function
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