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Research on Condensed Water Heat Storage Assisted Primary Frequency
Regulation based on VMD-SABO-LSSVM Grid Frequency Prediction

LI Zhan', LIU Lei', KANG Jingqiu', YANG Zhenyong', LIANG Lu®, HONG Feng’
(1. North China Electric Power Research Institute Co. , Lid. , Beijing, China, Post Code: 100045 ;
2. School of Control and Computer Engineering, North China Electric Power University, Beijing, China, Post Code:; 102206)

Abstract: To solve the problem of load response lag during the primary frequency regulation of thermal
power units assisted by condensed water heat storage, the variational modal decomposition (VMD) algo-
rithm was used to perform multi-modal decomposition on the grid frequency, removing interference factors
from the frequency data; using each modal quantity as the input vector for least squares support vector
machines (LSSVM) , each modality was predicted separately; each modal component was reconstruct to
obtain the predicted power grid frequency for the next 15 seconds. To overcome the sensitivity of kernel
width factor and regularization parameters in the LSSVM algorithm model and improve the generalization

ability of the algorithm, a subtraction average based optimizer (SABO) algorithm was introduced to opti-
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mize the two parameters. The simulation results show that the mean absolute error ( MAE) values of
VMD-SABO-LSSVM algorithm are 78.9% and 67.8% lower than that of LSSVM and SABO-LSSVM al-

gorithms, respectively; the root mean square error ( RMSE) values are decreased by 75. 3% and

62. 7% , respectively. Based on the frequency prediction value, the coordinated control logic of the con-

densed water system assisted unit frequency regulation achieves 119.7% of the theoretical required action

value for the frequency regulation integrated power, significantly improving the primary frequency regula-

tion support capability of the unit.

Key words: condensed water heat storage, response lag, modal decomposition, generalization ability,

cooperative control
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