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Experimental Research of 30 km Long Distance Distributed Optical
Fiber Raman Temperature Sensor System
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Abstract A 30 km long range distributed optical fiber Raman temperature sensor (DOFRTS) system has been
made, it use new measuring temperature principle of optical fiber amplified anti-Stokes Raman spontaneous
scattering. In the system, 1550 nm erbium-doped optical fiber laser, high speed data acquisition card and signal
processing technique are used. By using these technique, the problem of weak signal detection is resolved and signal
to noise ratio is increased. All components of system are put into an intellectualized constant temperature box and
work in constant temperature condition. Stability and environment adaptability are improved. By appraisal,
performance of the system is listed as follows: optical single mode fiber: 31 km, temperature rang: 0~100C (can
be expanded), temperature measuring uncertainty: =2C, temperature resolution: 0. 1°'C, measurement time: 432
s, spatial resolution: 4 m. The contrast table of the performance of DOFRTS system is given in the paper.
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Table 1 Temperature calibration date (Unit: ‘C)

Standard temperature value 26.3 40.1

51.3 60.0 70. 4 80. 5 90.7

Display value of DOFRTS system 26.2 40. 6

51.3 60.1 70. 4 80.7 90. 8

®2 BEFAHEE(EME:TC)

Table 2 Temperature uncertainty (Standard temperature vaule: 91, 8°C , measure time: 432 s, Unit: C)

Temperature time

Fiber position/m Average Uncertainty
1 2 3 4 5 6 7 8 9 10
1,650 m 92.4 92.7 92.5 93.1 92.1 91.8 92.0 91.6 92.0 91.3 91.9 0.9
30,972 m 93.2 89.4 92.7 91.2 95.4 92.0 93.9 94.9 95.0 94.7 93.0 1.6
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Table 3 Performance of long range DOFRTS system

FTR300(BICC) DTS800(SANSA) FGC-W30(CIMD)
Fiber length /km 30 30 31
Wave length /nm 1550 (LD+EDFA) 1550 (LD+EDFA) 1550 (fiber laser)
Temperature uncertainty /C +1 +2 +2
Temperature resolution /C 0.1 2.0 0.1
Spatial resolution/m 5 8 4
Measuring time /s 600 600 432
Main unit operation temperature range /'C 0~30 0~40

5 & W & % X W
1 A. H. Hartog, A. P. Leach, M. P. Gold. Distributed

KT T B G ER HOR B9 530 FE T T 2 A
IR R, A SEHERY 1550 nm Zh R AT E K B EOLE
FeARAE 4z YR A 5 45 A G B AR D 47 1 2
FMHDCE IR LR . A BT B SR A A %
= E (LD) B 6 £ i K #x (EDFA) B 7 5
7EJR B B A, BARE A ERIRS

RAT BAT B A 3 A v RS PO R
ARFZEINF R RINFHEE LA BH T
R L B R IR T 55 (5 S R I IR

R TR R R SR Bl R ok T TR
PR BOFR 5T 3 B (R A, R — AR SE R E Y
St AL IR AR L.
Bt R E R ORI ORI P &
2 VR Se AR 1 30 5 TR B AR AR H O W B 5 IR B VB
KRR LA ROMITIE.

temperature sensor in solid-core fibers [J]. Electron. Lett. ,
1985, 21:1061~1062

2 Zhang Zaixuan, Liu Honglin, Guo Ninget al.. 30 km distributed

optical fiber Raman photons temperature lidar, remote [ C].
SPIE, 2002, 4893.78~82

3 Huang Shanglian, Liang Dawei, Liu Yan. The research of

distributed optical fiber temperature sensor [J]. Chinese Journal
Scienti fic Instrument, 1991, 12(4) ;359~364

BB BRARH, X ®. AAEFIREERISFERLI]. BN
& %3k, 1991, 12(4) :359~364

4 Zhang Zaixuan, Liu Tianfu, Zhang Buxin et al.. Laser Raman

type distributed optical fiber temperature sensor system [JJ.
Acta Optica Sinica, 1985, 15(11):1586~1589
RIEE L XIR R, A H & . BOER S HAFRELESRE
[J]. &% %3k, 1985, 15(11):1586~1589

5 Zhang Zaixuan, Insoo S. KIM, Wang Jianfeng. 10 km

distributed optical fiber sensors system and application [ CJ.
SPIE, 2001, 4540:386~390

6 Zhang Zaixuan, Liu Honglin, Guo Ning. Optimum designs of 30

km distributed optical fiber Raman photon temperature sensors
and measurement network [C]. SPIE, 2002, 4920:268~273



