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Research on key technology of optical current transformer
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(1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
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Abstract: The characteristics of temperature, the temperature compensation technology and the anti-vibration technology
of the optical transformer are researched based on the demands of "fast, synchronous and high resolution" which are
instantly measured by the optical transformer, the corresponding improvement measures are put forward through test and
contrast testing analysis. The reflective optical structure is used, the HB Spun fiber is used for Faraday current material, a
current fiber loop is made by using the flexible support technology, the structure of an all-fiber current transformer is
designed, and the design of detection circuit is optimized. An all-fiber current transformer with high precision and flexible
structure transient is developed. The test results show that the accuracy of all-fiber current transformer reaches to 0.2 class
in the whole temperature range of -40~70 C.

This work is supported by Major Scientific and Technological Achievements Transformation and Cultivaltion Project
of Beijing Municipal Science & Technology Commission (No. Z121100003012018).
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Fig. 1 Structure of digital closed-loop system for

all-fiber current transformer
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Fig. 2 Feedback control circuit of illuminant closed-loop

R FHOCUR P PR S s IE AR, T DM SLD S6i
B OE AN LA e Y o A, i it Py A
ANFDEIFAE-40~70 “Ca [l N I OLEE, B O
WA/ T 035 C.

T PR IR SR, AT AR e e
Wk 2 MIAE-40 ‘C. —20 'C. 0°C. 20 ‘C. 40 C.
70 CEENANRSE HHET SLD YR eiemit,
TRGYE O KB AR (PR . SLD Y
ik 3 fos.

76.6 /3\
61.3 K ‘\
[
459 —— / \
. )
- 30.6 f ‘\
/ y
0.00 — / L W

mm
[ 3 SLD Jei& it E
Fig. 3 Test chart of SLD spectrum
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Fig. 4 Schematic diagram of the auto-compensation

technology of optical path parameters
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Fig. 5 Schematic diagram of 1/4 plate temperature

compensation effect
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Fig. 6 Packaging structure of polarization-maintaining

fiber coupler
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Fig. 7 Testing path of strip waveguide temperature measurement
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Table 1 Testing results of temperature cycling accuracy test

I C HL K /am HotL/dB
+25 13122 23.6
+10 1311.8 23.7

0 1312.1 235
-10 1311.9 23.6
-30 1311.9 23.6
-20 1311.7 233
-40 1312.0 23.4
-30 1312.0 235
-20 13122 233
-10 1312.1 235

0 13122 235
+10 13122 235
+20 1312.3 235
+30 1312.2 23.6
+40 13123 23.6
+50 13123 23.7
+60 1312.2 23.6
+70 13122 23.6
+40 13122 23.6
+25 1312.1 23.6
BfH 1312.1 235
AL 0.7 0.4
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Fig. 8 Polarization variation of fiber loop 1
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Fig. 9 Polarization variation of fiber loop 2
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Fig. 10 Ratio error testing results of the optical fiber current

transformer before and after temperature compensation
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Fig. 11 Angle difference testing results of optical current

transformer before and after temperature compensation
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Fig. 12 Sensing loop structure using flexible

support winding process
5 HMFRETAF BRI

PG BB FEN R B 2Ot 458, LA
HB Spun Jt4fJy Faraday f&8AkL, SR M 308
TEHIBALBOCLTIN, RG EEHAT K 13 Firor.

IEETEEN
fift A LT iR
KA HLIT
13 AFBERERBREETERY
Fig. 13 Main components of optical current transformer system
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Fig. 14 Optical path principle diagram of the all-fiber

FPGA

current transformer
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Table 2 Accuracy test results

Wk WRERE/C I In% L% Az )
1 20 3 100 —-0.032 -1.121
2 70 3 100 —-0.045 -4.356
3 70 3 100 -0.110 +3.622
4 20 3 100 -0.021 -1.132
5 -40 3 100 -0.136 +5.678
6 -40 3 100 —0.138 +5.356
7 20 4 100 +0.107 -0.016
8 70 4 100 +0.097 +5.470
9 70 4 100 +0.046 +5.867
10 20 4 100 +0.010 +4
11 -40 4 100 -0.176 +6.567
12 -40 4 100 +0.188 +5.679
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