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Abstract: The transmission conductor and charged structure at the bottom of insulator string tend to be close to the
transmission tower due to the effect of wind deviation. The discharge and trip-out may occur once the distance be-
tween them is less than the minimum air gap value. Therefore, the wind deviation of insulator string threaten the safe
operation of power grid seriously and may lead to an enormous economic loss. Under the circumstance, this paper de-
signs and develops a fiber Bragg grating (FBG) tilt sensor. In this sensor, the gravity hammer is fastened on the free
end of equal strength cantilever beam which have one FGB pasted on the central symmetrical lines of both sides. The
developed inclination sensor is packaged and then installed on the top of the insulator string together with the fiber

Bragg grating load cell by the pattern of hoop clamp combination. The insulator string on 30 % Tower of an 110 kV
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transmission line in the Yunnan Power Grid is monitored by the installed device. By combinatory analyzing the moni-

toring data and wind data, the variation characteristics of windage angle with wind speed are obtained. The non-elec-

tric measuring of fiber Bragg grating tilt sensor provides a reference for safe operation of power transmission line.

Key words: transmission line; fiber Bragg grating; tilt sensor; insulator windage angle
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Figure 1 The structure diagram of f{iber Bragg

grating tilt sensor
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Figure 3 Schematic diagram of fiber grating structure

and spectral response
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Figure 4 Measuring result curve of fiber Bragg tilt sensor
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Table 1 Average measurement value
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Figure 5 Fitting relationship between average

value and sinusoidal value

M5 ml A5 I K 8L 5 56 R 5 BE o A —
B0, M A A A 0K R A 8 A A I 5%
ERBHZNESCR . G ELR KA.

Ady = —928. 221sin 0 + 3. 456 (1D



55035 &5 5 W

Vo bl R B T R A6 L 2T W5 79

LMERER® 5 0.999 85,

i et A AR B R PR R AR LA - M B L R U [l
P22, Ml EEE 5 PG B X RGHL B
i AR 1319 pm, Hr R K0 25 —13. 865 pm,
EAE RS R 1. 05% ., Mg HEExRL
ATLLAE B, O 2 O B M 1R R A i R R 2
12. 74 pm/ ("), I H i F 6L AL T AU fi
AN R Tpm, 7 DAAS 2192 10 ff 4% 825 BE 15 43 3¢ 1)
e /N S 0.078°, AR 4 W I W7 DL AR B A R
AR R 2R 1.7 %,

X

2 g1 A3 i A R A5 2R O A

2.1 FBGifattRaRMRE

it 3 56 5K e EUKE G 4F Bragg MM 14 22
5 62F Bragg JCHIHAR A% I8 A% 21 A K 22 34 T 4n
1 HR BT . G 2T Bragg JG MM 12 2% 4% T 70
R A 2% HR O KUIR AR . PR AR R 5 AR A AR
TR G N — IR, S ] 6 B - D] i 82
22, @G Bragg SCHMIHMEL A AL B © L@ 53 5l b i
R IR IR BAEAR , @ ULk 18 22, © . D 43 5] J2 4 46
KB IR, @SR, @ &R .

E6 tiaAkmmathtshEtAEnmE
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sensor and weighing sensor
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Figure 7 Variation trend of insulator windage angle
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Figure 8 Windage angle-wind speed monitoring curve
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