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A fiber-optic sensing liquid level measuring
system for oil storage tanks

WANG Zhong-dong'?, WANG Yu-tian®

(1. Daqing Petroleum Institute, Qinhuangdao 066004, China; 2. College of
Electrical Engineering., Yanshan University, Qinhuangdao 066004, China)

Abstract: The floater-type measurement devices with their readings recorded manually are still
used in many petro-chemical enterprises. With regard to their low efficiency, great error and
their improbability in implementing automation management and remote control, a new liquid
level measuring system with the advanced fiber-optic sensing technology based on the traditional
floater level meter is developed. It measures the liquid level of an oil tank by using the principle
of force balance, captures and transmits optical signals by means of the fiber-optic sensors,
implements optical signal modulation with the self-made light code disc. Moreover, It was
tested in a chemical plant. The testing results indicate that the measurement error is <.+ 6 mm,
relative error is <C2% when its measuring range is 0~ 1 000 mm. It is proved that every
specification of the system meets the demands of its users and its performance is reliable.
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Fig. 1 The schematic diagram of the measuring system
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Fig. 4 The mounting position diagram of the
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Fig. 5 The light pulse diagram (clockwise)
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Fig. 6 The directional interpreting diagram (clockwise)

b

BCD
5 ,
s 41
o 4~20 mA ,
2
2.1
1 000
mm, 100 , (D)
10 mm, ,
10 mm, 1,
1 (20 )
Table 1 The experimental results of 20 data
theoretic absolute  relative
counter secondary meter
No (entries)  display/mm value/ error/ error/
; splay mm mm %
1 5 50 50 0 0. 00
2 10 102 100 2 2. 00
3 153 150 3 2. 00
4 22 203 200 3 1.50
5 25 252 250 2 0. 80
6 33 333 330 3 0.91
7 38 384 380 4 1.05
8 42 423 420 3 0.71
9 48 484 480 4 0.83
10 50 503 500 3 0. 60
11 54 540 540 0 0. 00
12 59 593 590 3 0.51
13 63 628 630 —2 0.32
14 66 657 660 —3 0. 45
15 70 696 700 —4 0. 57
16 74 735 740 —5 0.68
17 78 774 780 —6 0.77
18 80 796 800 —4 0.50
19 88 875 880 —5 0.57
20 100 994 1000 —6 0. 60
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