Sk W ('O G- (1 Vol. 42 No. 7
2021 4£ 7 H Chinese Journal of Scientific Instrument Jul. 2021

DOI: 10. 19650/j. cnki. ¢jsi. J2107816

Se 5 B FE 5 RS2 E 5 M S BEER 5T

B ' ERA L OB AR ek’
(1. WHETRRFRS TR D 430033; 2. 1 ELR BB ARDTEBE
Jeat i R R A BR AR Jbat 100094)

O OE AR G R AR R G TG I A A 25 4% i RRUE M 1 DGR T R GG AL TILAIA ZZ I, LA T
— PP 3T AR AT B Pockels 50, I 45 & sagnac S I &5 A TE 0 062 fL R AL AR, 76 M BTG I 4540 B 5 M DL B SE a1
PR TN 2 G000 I B fofF FH R 2R i ' 2 R AR LT S e 5 06 2R AR 45 A (98 =X DT IR D0 BUR% L B BT AR R A s
28, TR TAG ARG ER B Pk o L T R GOG IR  5 RN ) B E AR R R BRI LAY T A R A B T
AL 25 A5 48 7= A (R 5 w4, 45 2SN R IR R B RN 19, D' I AT S 7 20080/ 2. 275 21x 1077, 3Tk, RHZE 5 G
BEIEAT T SCBGAF Y, SCI0 A B | R R I S SR KR R 1. 733 9% /°C , MIRIEIR T L FF 10°C HF, A HE 6 4R FH RE Al
T GRS 2F , A% I 0 o A B AN 6. 008% $ R 2 1. 53% ; IR B L 20°C B, HEAf FE N 52. 016% #5588, 13% , AT 4]
AUE B E G M i T AT

KPR JeF i AL IRAR B TG T A 2 5 A R OT A B 5 IR R4

FESZES: THSO 0436.4 XERARIRED . A ERiREZREK: 420. 40

Research on reciprocity optical path of optical voltage transformer

Zhou Yang', Wang Liming', Wang Teng', Zeng Lingqiang”, Yang Yajiao’
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Abstract: The key of improving the transmission stability of the light wave phase difference in the optical path of the optical voltage
sensor is the suppression of the parasitic interference phase difference of the system optical path. To this end, an optical voltage sensor
based on the Pockels effect of crystal material and combined with the sagnac optical path structure is studied. Based on the analysis of
the reciprocity mechanism of the optical path structure, it is proposed to change the system optical path to use panda-type polarization
maintaining fiber and low the combined form of the birefringent rotating fiber can eliminate the mode phase difference generated by the
light-sensitive circuit section, thereby improving the optical reciprocity of the sensor. A mathematical model of the temperature field and
thermal stress of the optical path of the system is established, and the influence of the external environment temperature on its phase
difference propagation is studied by finite element simulation. It is obtained that for every 1°C increase in the external temperature, the
optical path birefringence decreases by 2.275 21x107" on average. Based on this, an experimental study on the reciprocity optical path
has been carried out, and experiment shows that the maximum influence of temperature on the measurement result is 1. 733 9%/C.
When the ambient temperature rises by 10°C, compared to the optical path, all panda-type polarization-maintaining fibers are used for
sensor measurement. The accuracy is increased from 6. 008% to 1. 53% ; when the temperature rises by 20°C , the accuracy is increased
from 52.016% to 8. 13%. The feasibility of the reciprocal optical path can be preliminarily proved.

Keywords : optical voltage transformer; light path reciprocal ; phase difference; finite element simulation; temperature characteristics

Wk H 91.2021-04-24  Received Date; 2021-04-24
w Fe4 T H % 3 RBIE 4 (41971416,41771487) W1 H % B



82 U #H £ ¥ W

B4

0 35

i

I A IR ( optical voltage transformer, OVT) L)
FEWE IR AR SCEF Ay A A A | 3 43 00 o ' I A 7 22
BRI A i A 5, AR T AR Gt v 2 A A o T
2:,0VT HLOGR R B < B A T e, B %4
PR o7 0 PR A 23 R B LA R B T e AR T A AR
G N A B AR N LR R DA R A % R R
15 B BB A PRI 7 g o 38 e e, AR OVT Hiolg
WA 22 B RRE 1 i 7™ 25 A2 B A0 S s 30, AT 52
i A2 JER AR 0 A

OVT % rv S ik A 67 2 1% i et i [ 83T 11 O e D
X FR G A A T A A 25 (T X R
H A AH OGS I R e /b T 202 AR 4l OVT A F % >k I
AF ST AR AE 2t 8 00 R A, AR AR AR RS TR &
ST WO 2 R B AR, DI & OVT G i
fetta etk SCER[STHFSE T —F RS R 5 mm 8%
HE-F% OVT, T 0.1 ~1 kV B JE R ¥R h
0.1 V;3CHR[ 6] A28 T — Fh il EL I o R /Y B2 4% 98 7+
R OVT AL JEasFa e Mk 0. 5% ; SCHk[ 7] 32 T —
Tl 35 oL G RN 0 o T 5 80 I B SO I 45 F OV T,
HHL R IR 15 kV, 76 0. 8~3 kV 1937 HL Y0 BBl P oRS B ]
K 1% ;XN Hh, SCER[ 8 1 /41 T —Fh LT BGO fhik e
SR B i B O B A5 R OV SCRR [ 9] & X 3k
Pockels 20 OVT, #iiR T &b A ) 37 i1 15 4% B 28 11
JRCER ; SCHR[ 10 ] &1 %F SCHRT 9 ] Y6 2544, 15 A5 31 1A
B SRR 2R IE 16~22 kV A8 Hi B IR B A AT 5%
ER3% CER[ 1] AT —F 3T 7 R b 451
OVT, 2R FHAHAE 7= A 800k ik 8 5005 4R A5 T B M 6 A2 4k
SIHEAT T 1 min JERF 42 kVrems 22 F A1 50 kV ik b e,
JESLH AL IR AR IR 2575 £0. 8% P,

AW RHAMES -E R SLE S %S
[ OVT, LAfif 5 25 40 [ A0 e 7 0110 51 1 0% B 1%
LTy S el o 1) B N NN o= el B LU= =i s
iR,

1 MEFER

Dy A A D i 2R 458 ol L I OO L B O R
B Ffp A FL B 1R R R DR R BRI, AR SCFE AT RS
DNz o AR TR G B o D' T A% i A e A TR, AR v ot
FRURAIRAS RGO S M FRR X627 i AR
L I VR ETT 73T I

1.1 EREMSTEERE
F BRI B AL e — et I BDG L AU il
JCUARN 225 R FEMIE R T UL T A0 #4514
SR I E P
R1 BT HEBEENER
Table 1 Optical path structure characteristics of different

optical fiber interferometers
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Fig. 1  The structure of optical voltage sensor reciprocity optical path
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Fig.2 Schematic diagram of the change of polarization mode

during the propagation of two-line polarized light
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Fig.3 Schematic diagram of low birefringence rotating

fiber drawing
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Table 2 Panda polarization maintaining fiber parameters
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Table 3 Physical parameter values of optical fiber
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Table 4 Main hardware parameters
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