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Fig.1 Comparison of voltage phasor diagrams
between six-phased and three-phased lines
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Fig.2 Transformer arrangement for
the six-phased line
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Fig.3 Configuration of a 1 000 kV three-phase
double-circuited line
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Table 1 Average maximum field strength results of

three-phase double-reverse reverse-arranged
lines and six-phase lines on the same tower

SLRFEMSR/ (KV-em™)

o
R =Lk ASHIZE
1 15.17 11.78
2 15.12 12.31
3 14.99 11.63
4 14.99 11.63
5 15.12 12.31
6 15.17 11.78
7 7.19 12.94
8 7.19 12.94
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Fig.4 Comparison of electric intensity, radio
noise and audible noise under lines
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Table 2 Electric intensity on the surface of the conduc-
tor of the six-phased line with different nominal heights

S KM/ (kVcm™)

8T

50 m 40 m 35m 30 m 20 m
1 11.78 11.40 11.28 11.18 11.02
2 12.31 12.32 12.34 12.37 12.48
3 11.63 11.91 12.10 12.35 13.17
4 11.63 11.91 12.10 12.35 13.17
5 12.31 12.32 12.34 12.37 12.48
6 11.78 11.40 11.28 11.18 11.02
7 12.94 9.77 8.76 7.97 6.79
8 12.94 9.77 8.73 7.97 6.79
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Fig.5 The electric intensity, radio noise and audible

noise under the six-phased line with
different nominal heights
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Improving the electromagnetic environment of a double-circuit high-voltage

transmission line using the six-phased technology
GE Xiaoning' , PANG Fubin®, JI Jianfei *, ZOU Jun'

(1. State Key Lab of Control and Simulation of Power Systems and Generation Equipments ( Dept. of Electrical Engineering,
Tsinghua University ) ,Beijing 100084 ,China;2. State Grid Jiangsu Electric Power Co.,Lid. Research Institute ,Nanjing 211103, China)
Abstract: As the rated voltage of the transmission line increases, the electromagnetic environment of ultra-high voltage
transmission lines has become one of the main factors to determine the tower size. The comparison of the electromagnetic
environment is analyzed between the 1 000 kV three-phase double-circuited transmission line and the six-phased 578 kV. The
numerical results show that the electromagnetic environment of a six-phased transmission line is much improved with the same
tower configuration and nominal tower height. Further more, the characteristic of the electromagnetic environment of a six-
phased transmission line with respect to the nominal tower height is studied in detail. With the decrease of nominal height, the
electric field strength on the surface of the ground wire and the two highest transmission lines decreases, while that of the other
conductors increases. The ground-level electric field, radio interference and audible noise increases as the nominal height
decreases. In comparison with a three-phased transmission line with the same phase voltage, the electric intensity on the surface
of the conductor of the six-phased transmssion line is much lower than that of the three-phased ones. The six-phased technology
of the transmission line can essentially improve the electromagnetic environment of the high-voltage AC transmission lines.
Keywords ; ultra-high voltage ; six-phased transmission line; three-phase double-circuited transmission line; electromagnetic

environment ; nominal height
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