W44 510 B W # X Vol. 44 No. 10
2023 4F 10 H Electric Power Construction Oct. 2023

AT H R -TANT =08 ) A%
SR R SFAA

X I PVRRC | A AR FROME
(LZRACH Sy R s B AR 2B, AR T AR 13201252, [ IS At e 23 &, WiV ST 314200
3. [ R PSR 2 & 75 AR PUSETT 136000 ;4. 3 B AE TR AR A FRA &, #BMI T 450000
SARALHEL T RS AL 35 AR AT 132012)

B SCER G R BOR A K R R R T A L L T AR G Rl e e R ) AR G R R A T e A S E
FURY AL BEE ORI , (R X SEPR R ) RGEHEATREAR 1 i 2 A O LA A 2 AR ARG . S X I [, 4 1 1
BT € -BEPL T2 (6] A ) RGN R G SSFEM 15 . 1o, BT AMNAR A Gk A i B | R T € - BEHL T
23 [B) 7 5 ST 78 RN — R e T BB B | HE B SR A R G RS = MR IA K, AR5 W AR R G MRS 25 W) 3R b
3, FACR T A B PR EGE, HRE T M RLCG SRE LB, FEA T A AR R AT AL, 70 T8 B Bl N SE B T X AN &R 48
HOR A SEEM R, e, 38 O SR SN ECAE R B T SR IR T A AR T O ELRE R IR T B
SR -BENLT 20 (CDST) 5 S0 MRS SMERS%
CDSI-Based Transient Equivalence of a Power System with External Systems

ZHAO Yan', LIU Xu’, SUN Shuo’, ZHU Jianhua* ,NIE Yonghui’

(1. School of Power Transmission and Distribution Technology, Northeast Electric Power University, Jilin 132012,
Jilin Province, China; 2. State Grid Pinghu Electric Power Co., Ltd. ,Pinghu 314200, Zhejiang Province, China;
3. State Grid Siping Electric Power Co., Ltd., Siping 136000, Jilin Province, China;

4. Rundian Energy Science and Technology Co., Ltd., Zhengzhou 450000, China;

5. Academic Affairs Office of Northeast Electric Power University, Jilin 132012, Jilin Province, China)
ABSTRACT : With the rapid advancements in AC-DC hybrid transmission technology and the growing prevalence of power
electronic equipment in power systems, there is an escalating need to analyze and study the electromagnetic transient
simulation of these systems. However, modeling the electromagnetic transients in actual large power systems proves to be
both complex and time-consuming. To address this issue, a novel approach based on combined deterministic — stochastic
identification is proposed for external system transient equivalence in power systems. Initially, a deterministic excitation
system response model is established using input and output data from the external system. This model is developed via a
deterministic random subspace method, allowing for accurate resolution of the state-space expression of the system.
Subsequently, this state-space expression for the external system is converted into an admittance rational function expression.
An RLCG equivalent circuit is then constructed based on the zero-pole locations, simplifying the modeling process and
enabling the construction of a transient equivalent for the external system across a wide frequency band. In the final stage,
simulation and measured data are employed to validate the proposed method. The findings demonstrate that this new approach
can significantly reduce simulation time and accelerate the overall simulation process.
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