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Fig.1 Simple circuit diagram of

magnetic ring suppression
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Fig.2 Magnetization curves of magnetic ring materials
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Fig.3 Schematic diagram of magnetic ring model
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Fig.4 Comparison of calculation results between

FEM model and flux calculation model
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Fig.5 Voltage waveforms at top of first tower with

different magnetic ring materials
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at top of first tower with and without magnetic ring
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Research on power tracking excitation control system of

dual-excited synchronous generator
XU Guorui', WANG Zhenzhen',LI Weili?
(1. School of Electrical and Electronic Engineering, North China Electric Power University,Beijing 102206, China;
2. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China)

Abstract: The DESG (Dual-Excited Synchronous Generator) adopting the traditional dual-channel excitation
control system has long dynamic process time and large oscillation amplitude, which is not conducive to
the stable operation of the power system. So the incomplete differential control is added to the power feed-
back loop of DESG,and an excitation control system with power tracking function is proposed. The incom-
plete differentiation is performed for the active power, reactive power and excitation current difference in
the dynamic process of DESG,so as to judge the power change trend,and then adjust the ratio of d- and
g-axis excitation current to change the direction of the excitation motive force, suppress the power oscilla-
tion and finally achieve the effect of increasing system damping. Taking the torque disturbance and reac-
tive power disturbance as examples, the influences of the power tracking excitation control system and the
dual-channel excitation control system on the oscillation amplitude and oscillation time in the dynamic pro-
cess of DESG are compared. The results show that,the power tracking excitation control system can greatly
reduce the oscillation amplitude and oscillation time of the system, effectively improve the system damping
and provide strong support for the stable operation of the power system.
Key words: dual-excited synchronous generator; dual-channel control; power tracking control; incomplete dif-

ferential control ;excitation control
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Lightning overvoltage suppression method based on magnetic ring for

transmission line
ZHOU Lijun',HU Chen',HUANG Lin',WANG Dongyang', WU Tongshuai',ZHANG Dong', CHEN Sixiang’
(1. School of Electrical Engineering,Southwest Jiaotong University,Chengdu 611756, China;
2. Foshan Power Supply Bureau,Guangdong Power Grid Co.,Ltd.,Foshan 528000, China)
Abstract: A method based on magnetic ring suppression is proposed for lightning protection of transmission
line. Firstly, the magnetization function of magnetic ring material is obtained by curve fitting, and then the
flux calculation model of magnetic ring is established based on infinitesimal method and electromagnetic
field theory calculation. The rationality of the flux calculation model is verified by FEM (Finite Element
Method). Then, the electromagnetic transient model of the magnetic ring is established in ATP / EMTP by
combining the flux calculation model of magnetic ring,and the influence of different magnetic ring materials,
magnetic ring cross sections, magnetic ring lengths and magnetic ring shapes on the effect of lightning over-
voltage suppression is analyzed. The simulation of the proposed method is carried out based on a typical
110 kV transmission line. The simulative results show that the maximum error between the calculative re-
sults of flux calculation model and the FEM is less than 5% ,which verifies the rationality of the proposed
method. The increase of the cross section and length of the magnetic ring can enhance the suppression
effect, but the saturation pheno-menon will appear when the outer radius and length reach 60 mm and 6 m
respectively. The result of field test show that after the magnetic ring is installed,the lightning overvoltage
can be effectively reduced, and the maximum error between simulative and testing results is 5.92 %, which
verifies the correctness of the proposed flux calculation model and electromagnetic transient model of the
magnetic ring and the feasibility of the proposed lightning overvoltage suppression method based on magnetic
ring.

Key words: magnetic ring;lightning overvoltage ; lightning protection; ATP / EMTP ; transmission line
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Fig.A1 FEM model of magnetic ring
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Fig.A2 Schematic diagram of transmission line
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Fig.A3 Voltage waveform at top of first tower with different
magnetic ring lengths
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Fig.A4 \oltage waveform at top of first tower with different
magnetic ring shapes Fig.A6 Impulse grounding resistance test on test site
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Fig.A7 Woltage waveform of lightning strike point with different magnetic ring lengths
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Table A1 Magnetization characteristic parameters of magnetic ring materials

Rtk S8 A 4Edh Bt Eh
P 64.1139 414263 1.36726
P2 107.474 4962.24 13443.8
Ps -9.22765 -3296.55 1.39697
Ps 84.8019 4908.44 2602.61
Ps -54.3686 -844.661 -0.541226
Ps 112.109 5179.52 1217.26
R? 0.99982 0.99992 0.99966

F* A2 FEM 1B 558 AR R RAVIRE XL
Table A2 Comparison of errors between FEM model and flux calculation model

WP RE FIIRE /% BRIRE/%
1 1.379 3.308
2 1.83 4.463
3 1.317 3.210

F* A3 MBI ERS
Table A3 Wave impedance parameters of transmission tower

FF8 70 B POy BEEE O
1 110 225
2 9 203
3 84 176

4 70 152
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