SHEHBEMRE MY |&Stsl==X|(kiiect) 24-10, Vol.17 No.5
=2 24-17-05-351 http://dx.doi.org/10.17661/jkiiect.2024.17.5.351

ASYH 2H-C 4 deEe] &9 A2 &3 &4

ZIXIEH*
OO -

Analysis on the Power Handling Capability of Ground
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Abstract The power handling capacity of the Loran-C transmitting antenna for terrestrial
navigation was analyzed in this paper. The power handling capacity of a shortened umbrella-type
monopole antenna for terrestrial navigation is determined by the insulation voltages of the base
and guy insulators used in the antenna in addition to the effective height of the antenna. In this
paper, the insulation voltage of the base insulator according to the transmitting antenna power
was derived, and in order to obtain the insulation voltages of the points where the antenna and
the guy lines are connected, the antenna voltages for the antenna height were derived. By
comparing with the insulation voltages of the insulators used, the power handling capacity of the
antenna can be analyzed. As a result of comparative analysis of the insulation characteristics of
the insulators used for the transmitter antenna, the guy line insulation voltages were
approximately 69[kVI~128[kV] depending on the antenna output of 50[kWI]~100kW], so the
method of using two guy insulators in series was appropriate, and the insulation voltages at the
base of the antenna were 64.8[kV]~91.7[kV], so it was possible to have a power handling capacity
that could operate the antenna output power from 50[kW] to 100[kW].

Key Words : Antenna voltages according to antenna height, Insulation voltage of base insulator,
Insulation voltages of guy insulators, Loran-C transmitting antenna, Transmitting
antenna output power.
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Fig. 1. Lay-out of antenna with guy line(one—side)
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Table 1. Characteristics of Loran—C transmitting
antenna for analysis

Parameters Value Remark
Height of antenna 122[m]
He|ght of base 1.50m]
insulator
Width of antenna 1.3[m]
Radius of radial 1400m]
ground
Number of the 12
Top-load-wire
Top-load vertical
length () 86.45[m]

: ) o ref.

Top-load ratio (h'/h) 70[%]) Fig. 1
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Operating frequency 100[kHZ]
Number of support 6
wire (one-side)
Radiation resistance 0802551
[£2]
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Table 2. Characteristics of insulators for Loran—-C
transmitting antenna

Remark
Insulator Insulation voltage (Terms
of use)
High
Base 95[kV] Voltage
rainshield
Primary insulator
Place of
use Connection | Insulation
method votage/ea

TLE 2n 701KV]
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6" wire 70kV]
5" wire 75kV]
4" wire 75kV]
3¢ wire 75kV]
2" wire 75[kV]
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Table 3. Base voltage according to antenna handling
power

Antenna handling power Base voltage
kW] (kv]
50 59.94
75 73.41
100 84.77
125 94.78
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Table 4. Base voltage according to antenna radiation
power

Antenna radiation Antenna
Base voltage
power current kV]
[kWI [peak, Al
50 352.991 64.81
75 432.324 79.38
100 499.205 91.66
125 558.128 102.48
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Table 5. Antenna characteristics for insulation voltage

analysis of guy strained wire connection point

parameter value remark
equivalent diameter of a 0.751[m]
ntenna
X, -183.6[Q]
Z, 306.15Q2]
: H st
conngotlon point of 1% g 20m]
uy wire
i i nd
conneptlon point of 2 38m]
guy wire
i i rd
connephon point of 3 56m]
uy wire height of
i i th
conne;ﬂon point of 4 7am] pase .
guy wire insulator :
. ; th 1.5[m]
conne;ﬂon point of 5 92m]
guy wire
i i th
conneptlon point of 6 110m]
guy wire
connection point of Top 1235
load
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Table 6. Results of insulation voltage characteristics
of the guy strained wire connection point according
to antenna power and antenna height.

Power | Place of use | Voltage erlgzzoro‘f
w for aw ne kvl insulator [kV]
Top load 90.3 140
6th wire 87.8 140
5th wire 84.3 150
4th wire 80.7 150
50
3rd wire 77.0 150
2nd wire 73.2 150
1st wire 69.3 150
Base 64.8 95
Top load 110.6 140
6th wire 107.5 140
5th wire 103.3 150
4th wire 98.9 150
75
3rd wire 944 150
2nd wire 89.7 150
1st wire 84.9 150
Base 79.4 %
Top load 127.7 140
6th wire 124.2 140
5th wire 119.3 150
4th wire 114.2 150
100
3rd wire 109.0 150
2nd wire 103.6 150
1st wire 98.0 150
Base N7 95
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Fig. 2. Numerical model of antenna with physical
characteristics of table 1
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