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Generalized Load Modeling and Dynamic and Static Parameter Identification Method for
Power System

ZHENG Zongsheng, XIA Junkang, LIAO Jianquan, LIU Yixiong, LIU Ziqi, DAI Tong
(School of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The load characteristics of power system have a profound impact on the safe and stable operation of power
system. Accurate load modeling is the core link of power system stability analysis and control. With the wide access of
new loads such as electric vehicles, variable frequency air conditioners, and energy storage equipment, the traditional load
modeling methods face problems such as poor adaptability, lack of accuracy, and lack of tracking ability. In order to adapt
to the load differentiation characteristics of the new power system, a generalized load modeling method with mul-
ti-scenario adaptability is proposed in this paper. In the aspect of load model construction, combined the advantages of
exponential recovery model and state space model in dynamic feature representation and feature generalization, a mul-
ti-scenario generalized load model of power system is proposed, which can accurately simulate the complex dynamic
characteristics of load, especially in large disturbance environment. In the aspect of load model identification, the criteria
for dynamic and static mode switching of load are designed to effectively distinguish the dynamic and static operation
modes of load, and the recursive least squares method is used for real-time identification of model parameters, which ef-
fectively improves the accuracy of model parameter identification results, and enhances the dynamic tracking ability of
load model for system failure, load switching and other scenarios. Finally, the Cramér-Rao lower bound is used to verify
the load model parameters to ensure the theoretical consistency and effectiveness of the identification results.
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Fig.1 Generalized load modeling framework diagram for power system
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R FH 1 HARRGEEET I RMSE $E

Table 1 RMSE values under different load models in example 1

eit] RMSE(# Ih) RMSE(TLY))
EXP 0.165 4 0.1512
ERLM 0.407 3 0.407 4
E 14 0.009 3 0.009 2
DS 0.003 1 0.003 2

*2 B DS B KZSH
Table 2 Parameter of DS Model in example 1

S A B c D Nep Niq
HfH 09798 —1.2677 09077 -12468 1.6027 10135
ZH Ny Ny Ty T, Hp H,

oy 26604 17894 0.0495 0.0108 -0.0627 -0.0135

#*3 1 DS iS4 MSE 5 CRLB
Table 3 MSE and CRLB of DS model parameters in example 1

iz A B C D
MSE 0.008 62 0.002 85 0.001 15 0.001 30
CRLB 0.008 24 0.002 34 0.001 01 0.001 01
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Table 4 RMSE values under different load models in example 2

®5 HEH| 2 DS BRI S
Table 5 Parameter of DS Model in example 2

sl RMSE(H ) RMSE(T: 1)
EXP 0.045 5 0.039 5
ERLM 0.204 1 0.204 1
E fifaf 0.001 1 0.003 4
DS 0.000 6 0.000 7
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Table 6 MSE and CRLB of DS model parameters in example 2

B A B C D
MSE 0.005 12 0.000 48 0.007 15 0.001 25
CRLB 0.004 89 0.000 40 0.006 85 0.001 15
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Table 7 RMSE values under different load models in example 3

ieit] RMSE(# ) RMSE(FLT))
EXP 0.179 3 02472
ERLM 0.224 4 0.223 4
E it 0.004 7 0.007 3
DS 0.004 6 0.006 3

® 8 H 3 b DS B Z L

Table 8 Parameter of DS model in example 3

ZH A B c D Nep Neq

B 09789 19546 09345 -12215 25674 12872

ZH Ny Ny Ty T, Hp Hq

B 15204 13256 0.0474 00157 0.0464 0.0147

&9 53 b DS B S H MSE 5 CRLB
Table 9 MSE and CRLB of DS model parameters in example 3

Eizan A B C D
MSE 0.00304 000756 000915  0.006 15
CRLB 0.00289 000696  0.00885  0.006 00
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Fig.15 Tertiary voltage drop of integrated load
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Table 10 RMSE values of DS model under different

parameter identification methods

Bk RMSE(H ) RMSE(LH))
RLS 03028 0.2814
PSO 0.446 7 0.446 9

11 54 vh DS B 24

Table 11 Parameter of DS model in example 4

PRIV A B c D
PSO 07439  —0.8002  1.6789 0.553 4
09798  -12677 09077  —12468

RLS 3.389 0 1.708 8 22690  —0.769 8
0.7789  —0.8877  1.7789 0.450 1
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