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Abstract

A vibration sensor based on fiber Bragg grating is proposed for the measurement of vibration sig-
nals in oil-immersed transformers. This paper firstly describes the principle structure of the sen-
sor and the advantages of the vibration signal in the special environment of the transformer.
Through the vibration simulation test, no-load and oil two kinds of sensor performance test and
under oil immersion environment, the measured vibration signal dynamic range for 400 Hz, the
measurement accuracy is up to 1 Hz. Finally, the temperature rise experiment is performed in the
transformer insulation oil, and the vibration signal can be accurately measured from the temper-
ature range of 40°C - 100°C.
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Figure 1. Elastomer FBG vibration sensor scheme put forward by T.A.
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Figure 3. FBG vibration sensor scheme put forward by Akilra Mita
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Figure 4. Structure of transformer fiber grating vibration sensor under
liquid environment
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Figure 5. Vibration measurement schematic diagram
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Figure 6. Vibration measurements of grating sensor
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Table 1. Measurement results of grating sensor from 50 Hz to 600 Hz
7 1. 50 Hz %] 600 Hz S tife L33 2 45 R

B E B (H2) 50 100 150 200 250 300 350 400 450 500 550 600

I E A (Hz) 50 100 150 200 250 300 350 400 450 500 550 600
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Table 2. Vibration signal measured results in insulating oil
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i (Hz) 1236H(H2) 2 BIGHh(H2) 3 2 HH(H2)
50 50 50 50
100 100 100 100
150 150 150 150
200 200 200 200
250 250 250 250
300 300 300 300
350 350 350 350
400 400 400 400
450 0 0 0
500 0 0 0
550 0 0 0
600 0 0 0

Figure 7. Vibration measurement in the insulating oil field
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Figure 8. (a) Grating one 200 Hz time response; (b) grating two 200 Hz time response; (c) grating three 200 Hz time response
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Figure 9. (a) Grating one 200 Hz frequency response; (b) grating two 200 Hz frequency response; (c) grating three 200 Hz
frequency response
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Figure 10. Measurement precision of grating sensor vibra-
tion frequency
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Figure 11. (a) Vibration system in the temperature control room; (b) the experiment scene
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Figure 12. The frequency measurement results under different
temperature

12. NEIRETMENELR



RN

5. RESRE

AR T — PR T OO IR S AL B & S T2 T #s rP RS0 5 5 N . 8 B 2 16
W AR N R RETR AR . AR SR GMIAET, HARBIR I S K20 &G DY 400 Hz, &
FEEERTIE 1 Hz, I BRSNS A RENLIE A 2 R w2520 . ERAR R SR TS, IO HiML R Ee R
L T ARG il BEANGURE I, #E 20°C~100°CYE I N, AR REAERA I E4RZ(E 5 MR AE .

SE 3 #Ek (References)
[1] BE4W, s, % NE e etz U8 R 23 9] - E Byl CFES4R, 2013, 33(24): 160-167.

21 BB, e R, PRTFIE. 500 KV FAH A8 Ik &% 1R 2 5 e B 0 B 9], LR EOR, 2008, 34(8):
1599-1604.

[8] X&E, TB. JeeFMEE AR AR KA RSN R AT T[], (4R, 2008, 21(4): 41-51.
[4] HWEH. BEBSARS FRIEMNET 7 [D]: [t 2=A0i8 3], iR IR K, 2014,

[5] Fttkly, 5. FIFAIRSZEEAT AR H 250 2 Ml () B2 FA AT 7S []. 28 He 4%, 2002, 39(s1): 73-76.

[6] Ttk TtE, & SR EARLE SR 7 TR AL]. SLEEBA, 2009, 33(4): 55-58.

[7]  Fhiig, PVRIR, 5. — R BOGL AR G IR 3NL 23R 7T [J]. 6T 3k, 2007, 36(1): 63-67.

[8] Berkoff, T.A. and Kersey, A.D. (1996) Experimental Demonstrain of a Fiber Bragg Grating Accelerometer. IEEE
Photonics Technology Letters, 8, 1677-1679.

[91 Todd, M.D., Johnson, G.A., Althouse, B.A., et al. (1998) Flexural Beam-Based Fiber Bragg Grating Accelerometers.
IEEE Photonics Technology Letters, 10, 1605-1607.

[10] Mita, A. and Yokoi, I. (2001) Fiber Bragg Grating Accelerometer for Buildings and Civil Infrastructures. SPIE, 4330,
479-486.



	The Design and Test of Fiber Grating Based Sensor for the Vibration Signals from Oil-Immersed Transformer
	Abstract
	Keywords
	油浸式变压器光纤振动传感器的研制与测试
	摘  要
	关键词
	1. 引言
	2. 国内外研究现状
	3. 适用于油浸式变压器的光纤光栅振动传感器设计
	4. 实验结果与讨论
	4.1. 空载振动测试
	4.2. 油中振动测试
	4.3. 油中温升振动测试

	5. 总结与展望
	参考文献 (References)

