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Fig.3 Outer-loop controller of shunt side
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Small-signal model of MMC-UPFC with direct current control strategy
YANG Jian',CAI Hui’,SONG Pengcheng’, PENG Zhuyi’*, QI Wanchun’,XU Zheng'
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
2. Economic Research Institute of State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 210008, China;
3. National Electric Power Dispatching and Control Center,State Grid Corporation of China,Beijing 100031, China)
Abstract: UPFC (Unified Power Flow Controller) based on MMC (Modular Multilevel Converter) usually

employs direct current control strategy. To analyze the small-signal stability characteristics of the power

system connected with direct current controlled MMC-UPFC, in view of the general three-node topology

UPFC, the small-signal models of its outer-loop controller, inner-loop controller, MMC and DC system are

derived. The linearized formulation of UPFC output current is also deduced. Subsequently, the small-signal

model of the traditional two-node topology UPFC is built, meanwhile, the approach to combine the UPFC

model with the rest of the system is illustrated and the linearized model of the entire system is estab-

lished. Finally, the effectiveness of the proposed small-signal model is verified by time-domain simulation

and modal analysis based on a two-generator test system.

Key words: UPFC; MMC;direct current control ;small-signal model;electromechanical transient
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Table F1 Branch parameters

2Ll EIETT A AR R R/p.u. Xlp.u. B/p.u.
1 1 3 0.001 0.01 0
2 3 5 0.002 0.022 0.001
3 4 5 0.002 0.022 0.002
4 5 2 0.001 0.0001 0

2SS E I WER F2 fi3k F3.
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Table F2 Per unit values of generator parameters

S HLBL WGz kg H D
1 1.0238 45 18
2 1.0021 45 45
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