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A Study on the High Voltage Measurement using
Voltage Division Ceramic & Piezoelectric Actuator
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Abstract

In order to accurately measure the high voltages of 22.9 kV(Y) power distribution lines for advanced
power distribution, voltage measurement study was done with BaTiO; system ceramics and Rosen type-

piezoelectric actuator.

When line-voltage is 13,200[V] at the room temperature, input voltage of piezo-

electric actuator is about 250[V], and output voltage of it was 31[V] without load. Temperature stabili-

ty from -25%¢C to 50C was less than +3%.
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Fig. 1. Piezoelectric actuator
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Table 1. Material properties of the EC-69
ceramic used in our piezoelectric
actuator

Density(10kKg/m®) 7.5
Young. s modulus(10*N/m?) 9.9
Curie point(C) 300
Mechanical Q 960
Dielectric constant 1,050
Dielectric loss(1 kHz) 0.3
ks 0.31
k, 0.52
ds: (1072 m/V) -95
d33(10™ m/V) 220
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Fig. 2. Input and output characteristics of
piezoelectric actuator
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Fig. 3. Voltage measurement system using
piezoelectric actuator
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Table 2. Specification of BaTiO; ceramics
and piezoelectric actuator

dimension

material [mm)
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Cl| rmosky | @10%90 | 30BpF] | 12950

C2| EC-69 52x24x5 | 1.48[nF] 250
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Table 3. Qutput voltagechange of piezoelec-
tric actuators with temperature

Temp [TC] Input [V] Output [V]
-25 239.4 31.09
-20 235.3 30.32
-10 241.0 30.65

0 244.7 30.98
10 247 30.89
20 250.2 31.24
30 247 31.62
40 244 31.98
50 235 31.65
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Output voltage of piezoelectric
actuator and division ratio with
input voltage

Table 4.

Input Trans Trans .

(kV] input[V] | output(V]| *
5 73.71 11.7 66.78
6 89.2 14.22 66.26
7 105.26 16.67 65.50
8 122.3 19.16 64.41
9 141.3 21.99 62.69
10 161.2 25.24 61.03
11 178.6 27.89 60.59
12 201.7 33.02 58.49
13 220.7 36.02 57.90
14 242.8 39.1 56.66
15 263.3 42.23 55.97
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