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Analysis on DC-side input impedance and AC / DC power coupling
relationships of star cascaded STATCOM
WU Xiaodan, WANG Pengfei, CAO Dongming
(NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract: The phenomenon of DC-side voltage instability of star cascaded STATCOM (STATic synchronous
COMpensator) occurs frequently when AC system fault happens,which brings difficulties to its application.
Firstly, the phase compensation factor and current cross decoupling technology are introduced to deduce the
AC-side input admittance, and the DC-side input impedance is deduced by mathematical model extended
analysis of the power module. According to the obtained AC-side input admittance and DC-side input im-
pedance, the relationship between AC-side voltage disturbance and DC-side voltage disturbance is estab-
lished, and the AC/ DC power coupling relationship is analyzed. Analysis result shows that the AC-side
disturbance voltage causes AC disturbance current through AC-side input admittance, and DC-side voltage
disturbance also causes AC disturbance current through DC voltage control loop. The final DC-side voltage
disturbance is formed by two AC disturbance current through DC-side input impedance. The full feedforward
control of system voltage based on low-pass filter and partial feedforward control of system voltage are adop-
ted to verify the experimental results. The experimental results show that the proposed method can accurately
analyze the DC-side voltage disturbance level under AC system fault.

Key words: STATCOM; input admittance; input impedance; AC / DC power coupling; feedforward control of

voltage ; hardware in-loop dynamic simulation experiment
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Switching transient analysis of redundant fault-tolerant process of cascaded STATCOM
ZHANG Yang"”,WAN Anping’,DENG Caibo’, LIN Weixing'
(1. School of Mechanical and Electric Engineering,Nanchang Institute of Technology,Nanchang 330099, China;
2. State Grid Jiangxi Electric Power Research Institute,Nanchang 330096, China;
3. School of Mechanical Engineering,Zhejiang University , Hangzhou 310027, China;
4. TBEA Xinjiang New Energy Co.,Ltd.,Urumqi 830011, China)

Abstract: The redundant fault-tolerant control of power module is critical to the improvement of cascaded
STATCOM (STATic synchronous COMpensator) reliability. Redundant fault tolerance includes fault tolerance
and abnormal fault tolerance. At present,the ideal models are often used to describe the redundant fault-
tolerant process of the system,which cannot well reflect the switching transient process in these two situa-
tions. So an equivalent circuit model is proposed,which comprehensively considers the influence of contactor
excitation circuit and arc discharge. The mathematical model of switching transient in redundant fault-tolerant
process is established,and the proposed model is compared with the ideal model through theoretical analysis,
simulation and experiments. Results show that the proposed model can more accurately describe the switching
transient process in the redundant fault-tolerant process of system.

Key words:redundant fault tolerance;equivalent model;cascaded STATCOM ;transient analysis;bypass switch
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Fig.A1 Control strategy of cascaded STATCOM
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Table B1 Main parameters of H-bridge sub-module in test

e

H1H 24 ol
P AR L L up 24V FRLYE R V(L) 100 V
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Fig.B1 Test device for arc discharge of bypass switch
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Fig.B2 Test equipment of faulty redundancy for cascaded STATCOM
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Fig.B3 Test convert chains of abnormal redundancy
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Fig.B4 Current measurement points
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Fig.C1l Test waveforms of industrial equipment




