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Abstract: Magnetically controlled reactor(MCR )has been widely used in electric power system,which owes to its
advantages of flexible control, stability,reliability and continuous adjusting of working current,etc. However, the
simulation methods for working principle of MCR are too complex and tedious at present. In response to this
problem,a new method for simulation of MCR based on double saturated transformers model is proposed in this
paper,that is,two independent multi-winding transformers are adopted to simulate the working principle of MCR,
which is verified by means of MATLAB software.

simple,and immune to structural parameters of MCR. The voltage and current of MCR components such as

Research results show that,the proposed method is intuitive,

winding, thyristor,diode and so on,as well as the magnetic linkage of each winding,can be simulated using this
method.  Furthermore,the relative error between simulated and calculated per-unit values of the fundamental
current is less than £1%,which proves the validity of the proposed method.
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Fig. 1 Schematic diagram of magnetically

controlled reactor
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Fig. 2 MATLAB simulation model of magnetically controlled reactor
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Table 1 Parameters of pulse generators
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Fig. 3 Working current of magnetically controlled
reactor and current flowing through
thyristor 1 in 180° trigger
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Fig. 4 Working current of magnetically controlled reactor

and current flowing through thyristor 1 in 0° trigger
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Fig. 5 Working current of magnetically controlled
reactor and current flowing through

thyristor 1 in 45° trigger
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Fig. 6 Working current of magnetically controlled
reactor and current flowing through

thyristor 1 in 90° trigger
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Fig. 7 Working current of magnetically controlled
reactor and current flowing through

thyristor 1 in 135° trigger
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Table 2 Relationship between fundamental
current and trigger angle

kp, filh % 4/(°) TAF /A
0 129.400 000
45 123.400 000
90 91.470 000
135 38.690 000
180 0.005 183
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Fig. 8 Fundamental current versus trigger angle
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Table 3 Control characteristics of magnetically
controlled reactor

kp, il % /AN B E/pu. P EE/pu. HXTRE%

0 1.00 1.000 0 0.00
/4 0.95 0.953 5 0.30
/2 0.71 0.707 3 0.38
3w/4 0.30 0.301 5 -0.50

™ 0.00 0.000 0 0.00
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