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Fig.1 Schematic diagram of MCR structure
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Fig.2 Layouts of magnetic-valve
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Table 1 Length ratio and area ratio of magnetic-
valve designed by quasi optimization method
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Table 2 Maximums of harmonic content,rated
capacity and control current of magnetic-valve
designed by quasi optimization method
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Table 3 Area ratio and length ratio of magnetic-
valve designed by optimization method
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Table 4 Maximums of harmonic content,
rated capacity and control current
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Fig.6 Comparison of nSMCR harmonic content and

rated capacity among different design methods
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Structural property and simulation method of n-stage saturable

magnetic-valve controllable reactor
TIAN Mingxing,SHI Pengtai, MA Yazhen
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Abstract .
contents of MCR (Magnetic-valve Controllable Reactor) output current,it introduces a series of defects,such as

Though the multi-stage structure of magnetic valve quite effectively reduces the harmonic

stage number and size optimization,rated capacity change,complex structure,etc. The mathematical models
are established for the magnetic and current properties of nSMCR (n-stage Saturable MCR) according to the
multi-stage structure of magnetic valve,based on which,the harmonic currents,rated capacity and structure
complexity of nSMCR are comprehensively analyzed for four design schemes,i.e. quasi optimization,area
gradient,radius gradient and optimization,and the relatively optimal design scheme of its stage number and
size is determined. The relationship among the main parameters of nSMCR is researched and the parameter
design of MATLAB simulation model is given. The simulative results confirm the effectiveness of the
proposed simulation method and the correctness of structure property analysis.
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