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Fig.1 Structural diagram of MCR
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Fig.2 Schematic diagram of magnetic
saturation of MCR iron core
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Fig.3 Working principle of MCR
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Fig.4 Schematic diagram of fast response structure
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Fig.5 Excitation process (rectification)
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Fig.6 Demagnetization process (inversion)
B G AR b WA 5 A B S I H TR B T 1)
55 5 U R R 4 T 1) R B o DA U Dl e R AR
BN R % A e T R R R A R AR e R RN S
Ii] iy 126 RE B, 55 0 P B AR ri BEL S B PR IR WEAH L
XA 77 3k ] A IR 5 R TR BN IR A A
A% TGBT 4Rl Y 5 U Fi, 6 AE T A2 HL RE A XL
[ 3L 30, AN AT L7 7 5 il e 3 2o i A ELUAL
P FRLIAL 3 AT AT R 2 T e 390 A g 52 3
ik L RE SRR A

3 ERESH

R TR R A LT A 8 W AR AT 23 B, A S
R B B L B i 1 25 20 L B A TR S S ) LAY

i A7 P A7 i R ) O A e 7 AR RN L A 7 2
B PTr  ZE R T 2 A e e )
(14 160 71 728 s i A ABE DL Ak A A R e 1)) A 0




E5H O AR BT AR F T A DR A D AR @

780 1A i TGBT R A 4 4 47 R 3 <52 B 9 O 4%
i 1] | SR LA B as A RS TR B el B9 B P o RO

IGBT, J@ IGBT, J@
VI)I @ VI]Z
O,

‘ IGBT, J@ IGBT, J@
o[l [

P 7 R 3 N SR Y R FR L AR E A B
Fig.7 Simulation model of MCR with
fast response structure
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Fig.8 Simulative waveform of working current for
MCR with and without fast response structure
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Fig.9 Experimental waveform of working current
for MCR with fast response structure
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Fast response technology of MCR
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Abstract: Due to the control flexibility, MCR (Magnetically Controlled Reactor) is widely used in the reactive-
power compensation,overvoltage limitation,etc.,but the slow response limits its applications. Its working
principle and response mechanism are analyzed and a fast response structure is designed to improve its
response speed,which adopts IGBT circuit to control the magnitude and direction of DC excitation current
for fast excitation and demagnetization. The simulative and experimental results show that,with the designed
structure ,the excitation time and demagnetization time of MCR are both less than 30 ms,effectively
enhancing the response performance of MCR.

Key words: magnetically controlled reactor; rapid excitation; fast demagnetization; Insulated Gate Bipolar

Transistors (IGBT) ; rectification
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