H3udk B it ¥ Vol. 34, No. 11
2014 4E 11 A ACTA OPTICA SINICA November, 2014

Je PR er A I P T AU S R WL e ik ds

KEE B % HEE KEE

(M IR BT 22 AR WA O B o T HOR 20 PR B S 0 % ARV MR8 150080)

WE #Hod kRN ER S A G EENMEN . S 7 5005 i e # i B 32 0008 5 I 5, 3% 10 OF ) 2%
TR AT AP (FP) T3 S S A0 0 ol vy I A% g o P i % e vl A 19 8 S Pl A g i — 2 s 1L T
D5 FELATE o A% RS 1 FP s el D2 off B4 R0 1000 9 458 1 288 18 R 0 » 244 7 o5 s rl AR 7t n 28 7 L 2R TR I 5 v e v
e 22 8] 7 A ¥ 5 L 3 L 6 L3 VR TR SRR ™ A2 B A8 L AT Bl A8 FP S 114 Jis K, 2 A FP A% JER 45 1 i o D 1% i %
K AR AL 78 9 2k AR A5 v Tl Fl A bt o g 28077, SR IR A R A . SEIRSE R W] AT S 5~16 KV H I S A
AU R A R AE B, 5~10 KV JE RIS EE N 1.21%0,10~16 kV AU EAEEE R 0. 61% . AL 251 2 &
JE R 2K

KRR OLL O B AL IRES A LI T A SRR

hE4SEE TN253 XEkARIRAD A doi: 10.3788/A0S201434.1106002

High Voltage Electrostatic Sensor Based on Fabry-Perot Interferometer
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Science and Technology . Harbin , Heilongjiang 150080, China)

Abstract Electrostatic voltmeter plays an important role in the measurement of atternating current (AC) and direct
current (DC) high voltage. In order to achieve highly precise measurements in a wide range, an electrostatic voltage
sensor using Fabry-Perot (FP) cavity interferometry principle is proposed and fabricated. The measurement
electrodes consist of a sensor electrode and a high voltage electrode. FP cavity of the sensor is formed by optical
collimator and polyester film aluminized outside. When the high voltage electrode is applied, uniform electric field is
produced between polyester film and high voltage electrode. Under the pull of electric field, the shape of polyester
film is deformed and the length of FP cavity changes, causing the output spectrum shift of the FP sensor. Phase
demodulation method is used to obtain high voltage applied to electrode and realize the electrostatic voltage
measurement. The experimental results show that the sensor can measure DC voltage and AC root-mean-square
voltage in 5~16 kV. The measurement accuracy is 1.21% of 5 kV to 10 kV and 0.61% of 10 kV to 16 kV. The
sensor satisfies the requirement of high voltage measurement.
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Fig. 2 Schematic cavity length changes with wavelength
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Table 1 Parameters of polyester film

Radius /mm Thickness /pm

! . ! .
Young's modulus /Pa Poisson s ratio

55 40

4.0X10° 0. 335
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Fig. 4 Deformation of the polyester film with (a) 5 kV, (b) 10 kV, (¢) 15 kV load voltage
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Fig. 5 Diagram of electrostatic voltage measurement system with FP sensor
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