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Additional Control of Magnetic Controlled Transformer for Suppressing
Low Frequency Oscillation in Power Systems

ZHAO Guosheng, WANG Hongguang, LI Hui
(School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: With the development of interconnected power systems, low-frequency oscillations are becoming increasingly frequent.
Researching measures to suppress these oscillations in order to enhance the stability and reliability of power systems has become an
urgent issue. A method to suppress low-frequency oscillations in power systems is proposed by utilizing magnetic controlled
transformers with additional damping control. Firstly, the working principle of the magnetic controlled transformer is introduced and
its mathematical model is derived. Secondly, a linearized model of a single machine infinite bus system incorporating magnetic
control transformers is established. The damping characteristics of magnetic control transformers are analyzed, and the principle that
the magnetic control transformer provides damping for the power system is explained. Then the method of designing additional damp-
ing controller parameters is studied primarily based on the frequency domain method, and calculation examples of single machine
infinite bus systems are provided. Finally, the effectiveness and feasibility of the additional damping controller for the magnetic
controlled transformer are verified by Simulink time-domain simulation.
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Tab. 1 Principles and performances of MCT and FACTS
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Fig. 1 Circuit schematic diagram of MCT

W R G TR AR A IR s N OGS AL AR 52
HIME w ARG AP, ek
U S =103 8
# PR (1) 7] 75 % 45 722 T 4% 09 A i s v T
b
U, L,
G A = =k (2)
B0 LR 5L v R R AR e 0y G R T R
7 i A AR L AR T
M) AIF Y, SFRCE L kB BERE T AT
buds L, WA A4k, 1 L, P08 -5 G 1 A T A%
AOAR AR BEAG OC , LR M VR 8 0 o [ A6 i A S 38
s (3) R,
BB osh (3)

2 .
cosoz—;(sm2 2c052) 1

L. o NRWEMEIERMA, acl0, wl; BRE
HETRAEE, Belo, 2m].

H I T A4 S A5 R s A8 e e s il 2 Pl
K2 iR o

at — fl—=kl — 02| —P| — 4|

ol —= pl—= i —= U} —= P} —= 5]

B2 miETEREREER
Fig. 2 Control process diagram of MCT
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Fig. 5 Principle flowchart of additional control for MCT
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