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Grid-connected active power response strategy of energy storage VSG based on
active power fractional differential correction
SHI Rongliang"*?,YANG Guihua', WANG Guobin', LAN Caihua',HUANG Ji*, WANG Bin’
(1. College of Mechanical and Control Engineering,Guilin University of Technology,Guilin 541004, China;
2. Guangxi Special Equipment Inspection and Research Institute,Nanning 530200, China;

3. School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081, China)
Abstract:In order to solve the problem that the grid-connected active power of energy storage virtual syn-
chronous generator(VSG) is difficult to take into account the good dynamic characteristics and steady-state
performance under the disturbances of active power command and power grid frequency, a grid-connected
active power response oplimization control strategy of active power fractional differential correction-based
VSG (AFDC-VSG) is proposed. The grid-connected active power closed-loop small-signal models of typical
VSG and AFDC-VSG control strategies are established respectively,and the corresponding parameter design
processes are given. MATLAB / Simulink simulation software is used to compare and analyze the grid-con-
nected active power response characteristics of energy storage VSG by using different control strategies under
two types of disturbance,and the experimental platform of energy storage VSG grid-connected system is estab-
lished. Simulative and experimental results jointly verify the effectiveness and superiority of the proposed
AFDC-VSG strategy in optimizing the grid-connected active power response performance for energy storage
VSG.

Key words: virtual synchronous generator;energy storage; grid-connected active power;active power fractional

differential correction ;small-signal model; parameter design;response performance
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Non-intrusive load decomposition algorithm based on
simplified HMM and time segmentation
LIU Kai',FU Ling’, YANG Jingang',XIONG Siyu’,HAO Baolong*,LIU Lina’
(1. Tangshan Institute,Southwest Jiaotong University, Tangshan 063000, China;
2. College of Electrical Engineering,Southwest Jiaotong University,Chengdu 611756, China;
3. Metering Center of State Grid Sichuan Electric Power Corporation,Chengdu 610045, China)
Abstract: Aiming at the problem that the current non-intrusive load decomposition algorithms need to be
founded on the decomposition results of past moments,which causes the error accumulation,a non-intrusive
load decomposition algorithm based on a simplified hidden Markov model (HMM) and time segmentation is
proposed to realize the load decomposition of residential households. The stratified sampling and cluster
analysis are carried out for the low-frequency power data of the load, the power template of the load is
constructed and the super-state is coded and represented by the one-hot code. The time segments of house-
hold electricity consumption are divided based on the simplified HMM and universal life pattern, and the
parameters are trained separately within each time segment. The load power at each moment is indepen-
dently solved by combining the bus data and the parameters of each time segment. The accuracy and real-
time performance of the proposed algorithm are verified by the test results based on two foreign public
datasets.
Key words:load decomposition;hidden Markov model;affinity propagation clustering;time segmentation;super-

state
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Table A1 Accuracy of each load decomposition

p/r/%

ik
MCE SIQCP  AIHik

J5#  845/953  98.3/80  11.2/16.6
UK# 70.9/66.4  73.4/229  99.6/99.9
Pewidl  36.5/91.3 41.7/79.2  36.5/55.8
k1 36.3/38.2 55.6/87.8 89.9/94.5
WAt 711637 28.7/216  42.3/27.3
Bhe  17.0/50.8 40.3/29.6  55.5/85.1
& 5 0/0 15.2/20.6  43.1/70.5
k2 69.7/84.0 94.9/752 85.9/75.3
FA&HL  0.99/91.9 80.8/50.7 98.8/47.0
BAR(E  70.9/66.4  73.4/229  92.7/91.4
F1 61.9 50.3 92.0
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