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Table 2 Regulating processes stored in second level of Rg
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0 0 1 2 1 01127 00922 847134 103.6023
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Fig.3 Curve of current vs. triggering angle of
regulating control winding for fundamental,
harmonics and total harmonic
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Fig.4 Curve of triggering angle of each control winding vs. output capacity for different modes
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Table 3 Triggering angle of thyristor for

different control windings

R o/(°) as/(°) a/(°) as/(°) a/(°) FrE A A

1 90 0 329860 90 0 Rs(3,6)
2 90  24.8828 0 0 0 Re(4,15)
3 90 0 90 0 17.5593  Re(1,6)
4 80534 90 90 90 90 R(5,1)
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Table 4 Fundamental RMS and total harmonic
current of work winding

st LA /A
N S X S
1 129 128.0 0.6144  0.5728
2 129 128.1 23264 23180
3 129 128.1 0.8091  0.8147
4 129 128.1 64062 64370
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Single-winding regulating mode and harmonic current optimization of
controllable reactor of transformer type
LIU Yibin, TIAN Mingxing, YIN Jianning

(School of Automation & Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: Properly selecting the short-circuit and regulating control windings of CRT(Controllable Reactor of
Transformer type) operating in a certain working status can effectively reduce its harmonic current injecting
into power system. A clear definition is provided for the single-winding regulating mode of CRT,the piecewise
instantaneous current expressions of work winding is obtained and the RMS calculation formula for the
fundamental and harmonic currents of operating winding are deduced by solving the self and mutual
inductance circuit equations. The concepts of regulating process and output power range are introduced and
the general analysis method of CRT single-winding regulating mode is given. All the regulating processes
suitable for the given output power are sorted and compared to obtain the regulating process with the
slightest harmonic pollution to power system and the triggering angle of corresponding regulating control
winding. The harmonic currents injected into power system by CRT in single-winding regulating mode are
thus optimized. The results of analysis and case study show that any single-winding regulating mode of CRT
can be regarded as a permutation consisting of several certain regulating processes. The comparison with
existing three single-winding regulating modes indicates that the proposed method is efficient.
Key words: controllable reactor of transformer type; single-winding regulating mode; regulating process;

output power range; harmonic analysis; optimization



