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Infrared laser radar for practical airborne natural

gas pipeline inspection
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(Laboratory of Space Active Electro-optical Technology and System, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

FANG Kang-Mei,

Abstract: The problem of natural gas pipeline leak becomes increasingly serious. A practical airborne natural gas pipeline
inspection laser radar which is based on tunable diode laser spectroscopy was developed. The operating principle of this in-
strument was introduced, the system configuration and method of design were discussed. The key technologies including
high-accuracy laser frequency stabilization and real time calibration were further discussed. The analysis results of ground
and airborne test proved that the instrument can be applied in practical project.

Key words: natural gas pipeline leak; airborne; absorption spectrometric method; high accuracy frequency stabilization ;

real time calibration

PACS: 07.07. Df

Ell

T

PR B P ELRAE 12 AR TN 30 T A -ERAR R
EIE , NI PE R RAR TE B M KR R BT %
TS DR, KRR T oA A ks 7 45 [ 5
Sk ELREPHAN A A [R] I, 45730 J] i s B A 7 A 1
kéLx@J}Eﬁ@ZHJ}. 1525 [ 3 3 35 F- 058 R 5k
S FH I AR AR I T W O B A
(1 3t i T I 7 3, B T AL 5 B R R
T O e 0k BT R B A AR AT Y
FH I KRR AR E A R R (L8,
AR T s R 0 B R 8 s 1, PR R A
A S AL 28R R A T b s M 0 20 SO 78
3K, DUREXS G 1 FIR A 4 B 5K

I #5 HHA:2010 - 05 - 28, 1&[E] H #§:2010 - 10 - 22
EEIH : [EF 863 1141 (2007AA067222)

1 TiEFRIE

PLER TSR A T8 s W 2T AMBOG 7 Ik A S
LR TS 7 XIS A RIS, T
YERIARNE 1 R, HAPLLL— & W AT EEVR B
FORAEE AT, ORI RAR S T MR B o
Y, SR KRR , kTG s 8 FEDE 1) SR == 141
S — BB IOG RE B, AR IR VO B 4 2 AR A
e 38 2y = agh T LA S et R R AW B S o AR AR
Yt J& Lambert-Beer 23 .

P = KSexp[ - D(v)] = KSexp[ - a(v) +2C,] , (1)
Horp P ZWOC I 3 (W) 5 S 2oL ih 2h %
(W) sv BHOLHA (Ha) s K 26 IR (61
PRI IS 138 D3R 500 i D3R 0 OB 5 D (v) 20

Received date; 2010 - 05 - 28 ,revised date; 2010 - 10 - 22

YEB BT AIESC(1982-) 3 W ARIEIL N LA Fe A, ERWFIETT [0 A HLEREOLIE R , E-mail : lizhengwen2012@ gmail. com.



23 ZREIESCAE S HIAL IR SR AU 3 R M D 2T SO 3 ik 185

B 1 ALERAR A E MR W LMoL & ik TR A
Fig. 1 Working principle diagram of Airborne Natural Gas
Pipeline Inspection Infrared Laser Radar
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Fig.2 Wavelength modulation spectroscopy
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Fig.3 Laser frequency stabilization
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Fig.4 Transmission curve of narrow band pass filter
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Fig.5 Diagram of optical structure
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Fig.6  Frequency response curve of preamplifier
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Table 1 System detection sensitivity test result
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