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Abstract: When the transformer is overheated or has a discharge failure, characteristic gases such as C, and
C,gases are dissolved in the insulating oil. There is also a small amount of C, component gases that may
interfere with the detection of other characteri%tic gases. By analyzing the causes of gas cross—interference
and the infrared absorption spectra of C,, C,, and C, component gases, the gas absorption coefficients
within the filter bandwidth were studied and the interference coefficients of C,;H, and C,H; gases to C, and
C, gases were theoretically calculated. According to the analysis results, the parameters of the optical filters
were determined. A photoacoustic spectroscopy based multi—component gas analysis system using infrared
thermal radiation source and non-resonant photoacoustic cell was built. The experimental results show that
the interference coefficient of C,Hy gas to CH,, C,H,, C,H,, C,H, is 3.78%, 84%, 1.5% and 1.6%,
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respectively. The interference coefficient of C,H, gas to CH,, C,Hs, C,H,, C,H,is 2%, 32%, 69.6% and
2.6% , respectively. This research is of great significance for evaluating and guiding the improvement of the
technical performance of photoacoustic equipment for dissolved gas analysis in transformer oil.

Key words: Transformer; Dissolved gas in oil; Photoacoustic spectroscopy; Multi-component gas
detection; Cross interference
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Fig. 1 Absorption lines of C,,C, mixed composition in the infrared spectral region
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Table 1 Selection of the center wavelength and bandwidth of the filter

Gas Center wavelength/nm Bandwidth/nm
C,H, 3050 100
CH, 3220 60
C,H, 3 340 70
C,H, 10 600 850
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HA 5 W, A1 C, CAR MR T B WIS 28 AN TR] , C, S50 1 WG T 52 A 01K, W lie 28 )L 7 25
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Fig. 2 Infrared absorption spectrum of C, molecular
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TR B W R B AEXT CHL AR I, CoH 20 7 19 B4 Wl 22 30 CHL 23 7 19 B 43 W e 22 B0/ — AN 3
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Fig. 3 The infrared absorption spectrum of mixed gas molecules in the filter band was selected
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Fig. 4 Schematic structure of the infrared multi-component photoacoustic spectroscopy gas analyzer

h TS SRR C L COAMM TR 5L B d SR T RS . w5, FIAH 4 NS Z R
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TG DL 5 55 K 9 o AR SO s SR A R R [ L3 A 4 B N 4G UM% CHL LCH . C,H, . C,H, Y
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AL VR UE F R B, DU A AR A2 B e SR TR O E S E IR AT R LA A R 5. B 5(a)~
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Z CHAM T EA B a2 bk, Hod CHA MY CH AR B A B 8 A0 48, k2 CH AR, X F
CH, A CH, SR TR /N . 32 2 R [FH EE C,H SR R Rz I 2 9 CH, .C,H, . C,H, . C,H, SR Mk B2 Al i C,H,
SRR LB . TR AT T COH SR, CH AR H T3 R B0k 84 %0, 25 4 21 4 WO R 530 Ad) Ik B
P LLAMI I R B, CH SR TE CH AT I 19 58 % e D B S 35 Wi, I8 B oM AR RO R 0K F L HL AR
FU Wl 280, BA R B a4t % F CH, . C,H, Al C,H, S, C,H S AR H 30 &R 800y 91l 2 3.78 %0, 1.5%
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Fig.5 C,, C,gas concentration detection results under different concentrations of C,H; gas
F2 CHSHXC,.C,RE®NA T
Table 2 The influence of C;H;gas on the detection of C, and C, gas
Gas C,Hg CH, C,H; C,H, C,H,
200 7.5 172.4 3 2.7
400 14.75 337.9 6.05 6.05
Detection gas concentration value /(pleL.™") 600 22.3 502.5 9.2 9.7
800 30.3 665.45 12.4 13.1
1 000 37.8 821.6 15.5 16.8
Ratio 0.037 8 0.84 0.015 0.016

33 CHS#& C,.C,RE &M Tt

FHTRVRE B 77 2 R W 5T C . H AR XS Cy (C MR T4, 43 31l 1] 56 75 3t w3 AV B8 200 pl/1L (400 pl/L
600 pLL/1..800 pL./LF1 1 000 pl./T (4 PN s /A0 bn 0, 919 0806 7 3, W) A MR 32 BT M IR T4
W (5 S E I AT R LA S5 R E 6, 1] 6(a) ~(d) 435Il J& CH X%t CH, . C,H, .C,H, .C,H, &y
T FRE, B LA 1, CH,  C,H, .C,H, \C,H, MR 32 CH AT P A B 343tk CH SR T4k, LA
KA 2k Hodh CJH AR CLHL AR B9 H e 1 2, RO CLH SR A B Kk T4, % CHL AR A
CHAMT AN, £I3IREA IﬁJYZU*? C.H,S AR T A3 9 CH, .C.H, .C,H, .C,H, M ¥ B Fl i C.H, S A
FEHB ., R AT T CHARAR, CH AR 320 15 69.6 %0, FIERIS T3 (8 88 %0 A — 3, H B %
BT 45 A Lr Il El?’lfﬂﬁ%ﬁﬂ’]{ﬁ’&lj\]?lﬁl\”ﬁﬂﬁ(f?éﬁt C,H S RTE CHL X R Y 38 % R ik B A7 32 22 ik
A, AR BN TR IS A CHL 2 (H 3 B IS0 1 5 i A, 18 B T B R A T . 6T COHL AR, CHL AR
T R B 3206, 45 B £ A W Wi PR1RT 1330 04 I8 Bt 9 T A WO R 880, BRAR CHL SR 12 U8 B 3 R By
W AT 72 KO KT CoH AR R 43 W e 22 50, (H Rt T CoHL, SR TE 2005 B 43 i 1 Ak B Rt I 38 W s e i
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Table 3 The influence of C,H, gas on the detection of C, and C, gas
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200 4 64.5 141.3 5.75
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