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Fig.1 Simplified circuit in electromagnetic
transient simulation software
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Fig.4 Principle of carrier wave phase shift modulation
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Electromagnetic transient equivalent fast modeling and error estimate of
high power chain circuit STATCOM
ZHANG Yang'?,WAN Anping’
(1. School of Mechanical and Electric Engineering, Nanchang Institute of Technology , Nanchang 330099, China;
2. State Grid Jiangxi Electric Power Research Institute , Nanchang 330000, China;
3. School of Mechanical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract; Aiming at the slow speed of electromagnetic transient simulation of high power chain circuit STATCOM
(STATic synchronous COMpensator) with a large number of modules,an equivalent modeling method for chain cir-
cuit STATCOM with cascaded H-bridge topology is proposed to improve the simulation efficiency. Firstly,the princi-
ples of classical electromagnetic transient modeling and fast equivalent modeling are compared and analyzed ,and the
mathematical model between voltage and current of the cascaded H-bridge converter chain are formulated. Secondly,
the simulation process based on MATLAB/Simulink is designed with the mathematical model and control method of
the converter chain. Then,the theoretical errors of main electrical quantities such as power module DC voltage , com-
mutation chain current and power are analyzed. Finally,by comparing the simulation accuracy and speed of the exact
model and the equivalent model ,the results indicate that the simulation error between the proposed equivalent model
and the exact model is less than 1.2% ,while the simulation time is reduced by 80%. Therefore ,the proposed electro-
magnetic transient fast equivalent modeling and error estimate method of high power chain circuit STATCOM greatly
reduce the simulation time and accurately evaluate the model within the allowable range of accuracy, which has
promising scientific and engineering application value.

Key words: cascaded H-bridge ;high power chain circuit STATCOM ;fast equivalent modeling ; simulation accuracy ;

simulation efficiency
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+X(t-AT)AT , AIREIXP AN (3.

Mi% B
FBLAXHWMEESH
Table B1 Main parameters in this paper
. Hfa/ &E
44 et o
<RV
{5 E R[] T 0.5s
i FERTER AL N 40
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FEL Y A AR w 1007 %)% 50Hz
FEL X 40 5 P
N Viae 35000V
HHE
R oSy S 100MVar
e ERASE e 952A

PR L R Ve 1900V
FHEHLE A% Cy  10000uF
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