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Calculations on the Reduction Rate of Ground Level Magnetic Fields due to
Varying Configurations of Overhead Transmission Line
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Abstract

There are concerns on possible health effects from exposure to electromagnetic fields. One reflection of this

concerns is the considerable controversy, delay, and cost increases involved in the construction of power lines and
facilities. To cope with such challenges, in this paper we investigated magnetic fields reduction techniques such as
gencral compaction, in-span compaction, cruciform, vertical, 3way splits phase, and 4way splits phase. As results, we

found general compaction and 4 way splits phase could

reduce magnetic fields up to 90%, while cruciform, vertical,

and 3way splits phase gave lower reduction rates of 30% because these configurations were similar to a current type of

low reactance arrangement. We also knew 1 spacer in span compaction was

effectiveness and economy.
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Table 1 Dimension of the typical transmission line with
vertical double circuit

Pa 3.7 85 13.25
Pr 48 9.6 13.75
Pc 41 89 14.25
Ha 195 36.0 63.50
Hr 155 290 4550
Hc 115 21.0 28.00
ol% 8.0 10.0 12.0
ZZr 400 400 400,
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Fig. 5 A typical magnetic fields distribution of the 154kV
transmission line with vertical double circuit by using
2 dimensional analysis
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Fig. 7 A magnetic fields reduction rate for a general
compaction of 154kV transmission line with vertical
double circuit by using 2 dimensional analysis
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Fig. 8 A magnetic fields reduction rate for a general
compaction of 154kV transmission line with vertical
double circuit by using 3 dimensional analysis
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Fig. 9 A typical configuration for a in-span compaction of
transmission line with the vertical double circuit
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Table 3 Typical dimensions for a in-span compaction of the
transmission line with vertical double circuit

@4 (m)
IR 154KV 345kV 765kV.

Xz Pa 1.22 2.14 3.87
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Fig. 10 A magnetic fields reduction rate for a in-span
compaction of 765kV transmission line with vertical
double circuit by using 2 dimensional analysis
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Fig. 11 A magnetic fields reduction rate for a in—span
compaction of 765kV transmission line with vertical
double circuit by using 3 dimensional analysis
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Fig. 12 A typical configuration for a cruciform of the
transmission line with vertical double circuit
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Table 4 Typical dimensions for a cruciform of the
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ol 8.0 100 12.0
R 400 400 400
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Fig. 13 A magnetic fields reduction rate for a cruciform of
154kV transmission line with vertical double circuit

by using 2 dimensional analysis
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Fig. 14 A magnetic fields reduction rate for a cruciform of
154kV transmission line with vertical double circuit
by using 3 dimensional analysis
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Table 5 Typical dimensions for a vertical form of the double
circuit transmission line

@9l (m)

154kV

Iy 275
He 235
Ha 115
Hx 195
Hc 155
ol % 80

A7t 400
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Fig. 15 A typical configuration for a vertical form of the
double circuit transmission line
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Fig. 16 A magnetic fields reduction rate for a vertical form
of 345kV double circuit transmission line by using 2
dimensional analysis
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Fig. 17 A magnetic fields reduction rate” for a vertical form
of 345kV double circuit transmission line by using 3
dimensional analysis
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transmission line with vertical double circuit
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A 37 85 _13.25

Pr 4.3 96 13,75

Pc 4.1 89 14.25
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Hr 155 29.0 4550

Hc 115 21.0 28.00
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Fig. 19 A magnetic fields reduction rate for a Sway splits of
765kV transmission line with vertical double circuit
by using 2 dimensional analysis
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Table 7 Typical dimensions for a 4way splits of the
transmission line with vertical double circuit

Pa 3.7 85 1325
Py 43 96 13.75
Pc 41 8.9 14.25
A 195 36.0 63.50
Hr 155 29.0 4550
He 115 21.0 2800
olE 8.0 10.0 12,0
A7t 400 400 400
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Fig. 22 A magrnetic fields reduction rate for a 4way splits of
765kV transmission line with vertical double circuit
by using 2 dimensional analysis
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Fig. 23 A magnetic fields reduction rate for a 4way splits of
765kV transmission line with vertical double circuit
by using 3 dimensional analysis
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