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Abstract As one of the key characteristic components caused by SF decomposition in the SF, gas insulated

electrical equipment, H,S could effectively reflect the severity of the internal insulation faults and whether the

faults involve solid insulation material. The paper builds a cantilever enhanced photoacoustic ( PA) spectrometry

(CEPAS) trace gas detection system based on the micro cantilever microphone and distributed feedback-diode

laser. The characteristic absorption line of H,S with a central wavenumber of 6 336.62 cm'in v, + v, + v,

overtones absorption band is selected as the study objective. The frequency response of the CEPAS detection

system is tested, and the quantitative relationship between the PA signal amplitude and the gas concentration is

studied. The results show that there is a good linear relationship between the PA signal amplitude and the gas
concentration. The detection limit of the CEPAS system for tracing H,S in N, is 0. 84 % 10 °, and H,S in SF, is

1.75 % 10 ~°. It may be a powerful data supplement for the SF, decomposition components method in recognizing

the internal fault category and severity of the SF, gas insulation electrical equipment.

Keywords: SF; characteristic decomposition components, H,S, cantilever enhanced photoacoustic

spectrometry, quantitative detection
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THEHFEES, BERT S5 HARREES AR

WRMELASC BENBRAL TR, 3B B SR E S (5 B 18
18, FHXTESRIAREBRI B X RMEERE, S
2k AN 9d B o

H,S/SF, SR E G F SR ME S HiER s B2
[EBAFATE RIFRIL SRR, HEEE TG E SR
0.999 81, kMG RBERWMR(3) Fim. FIFHZRSE
KPTHSL Y H,S SRR (5 5 5 AR 2 18
EBER, AR AT H,S/SF, KRB BT
YR B R

Xyesr, = 41137 32y, g5r, — 2.936 91 (3)

3.4 REEFHWRENRAHHE

B TR SR R P GG T AR G A R R U
A WA G R R BT A8 5 A B AR 30
NI BN L N G E EAR A B L N R N e
B35 ST R 7 B M P o M T T 7 O R
BESE, BTERAMEE . FRIENLIERIKD
Hadn, BrLABRBEMRRS | AU R IRE | 4T RIS
MR FER I AR R AT (. SRR RE
A A T B S BRI IR A 0 S MR, 0 AT A8 3
R IR 1 P A U BV S R IO BB ML, BD R4
Y

SR R G R RGO R SRR
FEIE, RUEFEEZRRGEMEAE KR, 7T X
RHEFEE S A4 B I\ 75 B0 75 AR 40 8 1 O B A IR vk
B, BIEMEHL SNR & 1 B RLESARWRE . RSkl
R BT DURYE © R SRR BE B OB (F 5 B 5 18
kit ™,

c
Crin = SNR ( 4 )

KA, o ARG REE; ¢ HE MR IEWK
BEo ARICGHE T WER 5 wl/L Y H,S bR e AR B i
HFEESIREU LRGN ; 81 2%k BT B AY 5 1R
e, WERIAARERMRBUE. R14HHTAL
FEE A CEPAS Kl RGEXS LA N, A RAAKHMLL SF,
AHERIAERIRE H,S KRG KA R B3
# 1 CEPAS il % 5t 89 R eI A= A0 46 4% BR
Tab. 1 The system noise level and detection limit of

CEPAS gas detection system

Wi Spl/LHS EX frMett AR/

R bR/ mV B/ mV SNR (pL-L7h)
N, 0. 445 0.075 5.934 0.84

SFs 0.172 0. 060 2.816 1.75
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3.5 CEPAS #lll R4 M BE 1T Al

N T VAL B TR B T Y G A T AR St Y S
PERE, ASCRAANFE T bR BT ) 3 Rk BE 23 51
10.6 wL/L. 55.5 wL/L. 115 pL/L {4574 H,S/N, &,
&, BE g IS (GC-MS) Xt CEPAS #:ll R 4t
TR PR, PIAP AT & B A 45 R WA 2,
FH RSD AN ZE, WA TAR R & 7 ik B RS
%—»E[%] .

« L1009 (5)
X
KA, n FWEREG x, HE i RWEWLER; » An
W B RWBEAREE; ( ANETFS.
%2 GC-MS 5 CEPAS M@ & 2%t

Tab.2 A measurement result comparison of the

GC-MS and the CEPAS
PR/ R e WELE RMERZE/ RSD

(WL-L7') Dtk BB (uLeL7) (uLeL7) (%)
1 10. 94 0.34 1.92
CEPAS 2 10. 89 0.29
3 11.28 0. 68
10.6
1 8.53 2.07 3.76
GC-MS 2 9.07 1.53
3 8.48 2.12
1 53. 46 2.04 4.26
CEPAS 2 58. 05 2.55
3 54. 81 0. 69
55.5
1 54.96 0.54 1.93
GC-MS 2 52.90 2.60
3 53.72 1.78
1 113. 30 1.70 0.26
CEPAS 2 112.90 2.10
3 112.73 2.27
115
1 120. 26 5.26 4.75
GC-MS 2 109. 39 5.61
3 115.90 0.90

B3R 2 A, i FASSCESL Y CEPAS K R Si e
RS R BEIR 2 H,S SRR, L0 B A A8 Xof A v A 22
A 1.92% , RERZEINABLL0.68 pl/L, BIAK
MKE 2% BEAE F GC-MS, 7EXT 10 x 10™° ~ 150 x 10 ° ¥
FEYE R N IR & H,S SARHEAT & BRI AT, AR
HEmZEAN BT 4.26% , RERZEIFAT 2.55 wl/L;
ZRRBIBR P NS R, ANBRESEER K
HiRE, INAHZRR RE N ERITMASRETERZ

o LR ERTIR, A SCHESLBRE TR IR B AL IR
BRI ARG RS E BT ERA R

4 it

A SCIEIE R A RE (8 R AL 75 4% 5 DFB-LD 57
T CEPAS BB AL, B H,S 507 LB BHN
6 636. 62 om ™ HYRFIE MR ICHE LR AF A 58 A T A9 BF ST 5
%, B TRE H,S ARSI R DAL E &
SHTREL, SRR T U4

1) 67 b A SRR BE R 3 X H,S 7T B (B
AR B AR, Xtk R B B R AR IR A R 5 Y
fHRE ; CEPAS REEHI{FIELL SNR Bl 5% f Y3 K
EIHBHRIER/NIES, ACERR CEPAS R4
RV LE SNR f KAE H BL7E 20 Hz fiH.

2) TR OR R AR AR B, WS LR
SRESHARIBAERFOEERR, DI NK
PEATRPIR & H,S R HEAT E 'R .

3) ASCHEEER) CEPAS 2 BAG I R GExt H,S/N, B9
BT PR A7 0. 84 x 10, XfJR & H,S/SF, AR T BR
H1.75x107°, @it GC-MS RyKI 45 R AFTI 1,
HE T ZRGEM AR AR

J& SER) BT FE B TR A 1 18 R SO6 e Bl &
R RBESER, XIuHEENSEEHT, HEH
0 B8 S e P i R AR U SR BE R U X CEPAS A6
BN, REBITAK, PR E I E

&% 30k
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