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Fig.1 Molecular model of cellose
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Table 1 Mass spectrometry conditions for furfural
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Table 2 Mass spectrometry conditions for

CH,OH and C,H,0H
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Fig.2 Flowchart of experiment
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Fig.4 Detecting results of insulating oil sample

No.1(DMSO extraction)
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Fig.5 Detecting results of insulating oil sample

No.2( DMSO extraction)

227908
1.598/361 034

TR

0 1 1 L )
1 2 3 4 5
t/min
(a) 2 SHLIMEERLINZ B4R 5 158 (TIC)
1x10* 3 FLi: 31/10 000
% 5x103 [ 45 :-_ﬁ_ﬁ%_:
R
20 50 80 110 140 170 200
31 Ipitiinad
1x104 [ FEi%. 31/10 000
OH
i || 45 B I
w X107 | 7 et
wH 2
0 Wl . . . . .

20 50 80 110 140 170 200
JEAr e
(b) 2 SHZRIMFE SN 2B A% 5 B AR 4B
B 7 DMSO %EU/F 2 S &% MM EE
FREmEIRR 5 R

Fig.7 Detecting results of insulating oil sample

No.2 with ethylalcohol standard sample after DMSO extraction
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Table 6 Detecting results of furfural ,formaldehyde and
ethylalcohol for insulating oil sample No.1 and No.2
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Table 7 Detecting results of furfural ,formaldehyde and
ethylalcohol for insulating oil sample No.3 and No.4
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Novel characteristic products of paper insulation aging assessment

for oil-immersed power transformer
ZHENG Hanbo'? ,ZHANG Yiyi',LIU Jiefeng'’ ,FANG Jiake'
(1. Guangxi Key Laboratory of Power System Optimization and Energy Technology , Guangxi University , Nanning 530004, China;

2. Electric Power Research Institute of State Grid Henan Electric Power Company , Zhengzhou 450052, China;
3. Hebei Electric Power Dispatching and Control Center, Shijiazhuang 050000, China)
Abstract ; The furfural content in oil may dispersedly change along with the operating time of transformer, which

makes it difficult to evaluate the paper insulation aging status of oil-immersed transformers. To overcome this shor-

tage , the methanol , ethanol and other low molecular alcohols are theoretically analyzed and experimentally verified as

new characteristic products of paper insulation aging evaluation. The generation principles and ways of low molecular

alcohols such as methanol and ethanol are theoretically explored by analyzing the aging mechanism of insulating pa-

per and the order of chemical bond breaking. The content of furfural ,methanol and ethanol in two groups of insula-

ting oil samples obtained from two old transformers are measured by gas chromatography-mass spectrometry. The ex-

perimental results show that no furfural but a considerable amount of ethanol is detected in the two groups of sam-

ples. Moreover,the detecting results of the two transformers newly put into operation are compared ,the results show

that compared with furfural , ethanol can be used as a more effective characteristic product to present the aging of

transformer insulation paper.

Key words :oil-immersed transformers ; paper insulation ; aging assessment ; ethanol ;low molecular alcohols



