H34E 81
2010 4E 1 J

SO S VS

Power System Technology

Vol. 34 No. 1
Jan. 2010

XEHS: 1000-3673 (2010) 01-0011-04

FEISES: TM 712

XaktrERS: A FRMKES: 4704034

FEELRSHN & EIE R RS RN

X4, tRAKE, KAK®E, HHET
(fedkd HAXRF A 5RFIEFR, 7T §FRX 102206)

Impact of Transmission Line Parameters on Harmonic Transmission Coefficients

in 1000 kV AC Power Transmission System
LIU Shu-ming, XU Yong-hai, ZHU Yong-qiang, XIAO Xiang-ning
(School of Electrical and Electronic Engineering, North China Electric Power University,
Changping District, Beijing 102206, China)

ABSTRACT: The harmonic transmission in 1000kV power
transmission line is researched. In this research the uniform
transmission line is chosen as 1000kV transmission line model
and the formula of harmonic transmission coefficients are
derived. In the modeling the comparative analysis on
transmission line models which are respectively represented by
lumped parameters and distributed parameters is carried out,
and the impacts of different line parameters on the variation
law of harmonic transmission coefficients is researched,
meanwhile the tendency chart of influence of terminal load
variation of transmission line on variation of harmonic
transmission coefficients is given. Research results show that
there is a complex relation between variation of harmonic
transmission coefficient and different parameters and loads of

transmission line.
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Fig. 1 Equivalent circuit of the transmission lines
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Fig. 2 Uniform transmission line
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Tab.1 Parameters of 1000kV power transmission line

I H H BH/(Q/km) JEPL/(Q/km) FEL 2% /(uF /km)
IEF 0.008 27 0.262 98 0.014 00
£ 0.217 53 0.738 97 0.009 51
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Fig. 3 The influence of harmonic order
on harmonic transmission coefficients
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Tab.2 Calculated value of
harmonic transmission coefficients

h 1 3 5 7 9
T 1.081 4 2.568 4 2.6822 1.089 3 1.0729
h 11 13 15 17 19
T 2.456 0 2.8033 1.097 8 1.065 0 23544
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Tab.3 The relation between harmonic transmissioin
coefficients and harmonic orders

h 1 3 5 7 9
Ty 1.089 1 2.5977 2.748 0 1.095 2 1.0813
h 11 13 15 17 19
Ty 2.5405 2.9557 1.110 4 1.078 0 2.464 0
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Tab.4 The simulation value of
harmonic transmission coefficients

h 1 3 5 7 9
T 1.0829 2.590 8 2.908 8 1.108 8 1.0819
h 11 13 15 17 19
T 2.5012 3.0855 1.1228 1.081 6 2.608 2
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Tab.5 Parameters of transmission lines

IS LH P E L AVkm) AL BT/ (Q/km) A B 4H/(uS/km)

1 0.27 0.412 2.76
4 0.026 0.281 3.956
8 0.008 27 0.262 98 4.3982
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Fig. 4 The influence of line parameters
on harmonic transmission coefficients
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Fig. 5 Influence of load variation
on harmonic transmission coefficients
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